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Table 2. Levels of antagonism (in vitro) of the antagonistic
fungi against pathogenic fungi.
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Table 1. Effect of Horse-mint water leaf extract on radia

mycelial growth and spore germination of pathogenic fungi.

Treatments  <dlalaall

(2IE) oAt 55

Extract concentration (g/1) KrywAl

Qi yaall | ghadl)

30 20 10  Control Pathogenic fungi

*§alaal)  ghaill/cSlalaal)
Treatments Antagonistic fungi*
Al L yaal) ) ghad
P.p T.p T.h _ Control Pathogenic fungi

Level of antagonism (1-5) **  **(5-1) Lzl 4
26b 15c 12c 5.0a  Ascochyta fabae
25b 23b 29b 5.0a  Macrophomina phaseolina
18c 15¢c¢ 10c 50a
20b 18¢c 16¢c 50a
20b l4c 15¢c 50a
22b 20b 10c 50a

Alternaria alternate
Dreschslera specifera
Fusarium solani

Curvularia lunata

() Al paall hail] o laddl gall
Radial growth of pathogenic fungi (cm)
22d 31d 6.2bc 85a Ascochyta fabae
34cd 39cd 53c 86a Macrophomina phaseolina
21d 28d 48c 89a Alternaria alternate
22d 47c 59bc 88a Dreschslera specifera
20d 25d 5lc 82a Fusarium solani
38cd 44c 73c 86a Curwvularia lunata
(%) Ll jaal ) shaill £1 g i) Jara

Spor e germination rate of pathogenic fungi (%)
250d 413bc 506b 80.0a Ascochyta fabae
30.1c 450b 518b 793a Macrophomina phaseolina
21.1d 394bc 480b 824a Alternaria alternate
385c 502b 632b 866a Dreschslera specifera
243d 354c 481b 880a Fusarium solani
309c 43.0bc 522b 794a Curwvularia lunata

* Th= Trichoderma  harzianum, T.p= Trichoderma
pseudokoningii, P.p= Penicillium pinophilum

D Aabaal Glual (5-1) Glay pued e O5Se oibie padiial **

il e (m sadl 5 sliadl e OS Loty

s Lgamy e Ggine CABAT Y CajalY) it L Al A8Y) claw gidll

%5 Jlial (5 e xie oKy Laal

** A scale of 1-5 was used to estimate the level of the antagonism

on PDA.

Means in each line with the same letters are not significantly

different using Duncan’stest at P=0.05.
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Means in each line with the same letters are not significantly
different using Duncan's test at P=0.05.
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Table 3. Effect of filtrate of antagonistic fungi on radial growth and spore germination of pathogenic fungi.

Treatmentd filtrate of antagonistic fungi  3abiaall  ghail) dald /clalaal)

Filtrate concentration (%) (%) 4ala ) 3 5

Penicillium pinophilum Trichoderma pseudokoningii Trichoderma harzianum KA ‘“‘J“"” JJ"““
15 10 5 15 10 5 15 10 5 Control Pathogenic fungi

Radial growth of pathogenic fungi (cm)  (aw) A aall ) shill Lolbudll gaill

49c 6.5b 79ab 45c 52b 7.1ab 33c 38¢c 6.0b 83a Ascochyta fabae
5.5bc 7.0ab 7.3ab 46¢C 5.6 bc 6.2b 30c 42c 6.7b 85a Macrophomina phaseolina
9.0a 49c 6.2b 6.9 ab 5.0 bc 44c 6.5b 38¢c 44c 5.8 bc Alternaria alternate
5.3 bc 5.9bc 6.2b 6.2b 5.3 bc 7.3ab 46¢ 5.1bc 6.0b 90a Dreschdera specifera
4.7c 5.8bc 7.4ab 51b 46¢C 6.0b 40c 42c 6.8ab 85a Fusarium solani
38¢c 6.9 ab 6.8 ab 40c 44c 55bc 22d 26d 59bc 88a Curwvularia lunata

Spor e germination rate of pathogenic fungi (%) (%) Al yaall shaill £1 g il Jana
285c 430c 785b 18.5d 220cd 71.0b 12.2d 18.0d 66.6 b 920a Ascochyta fabae
55.0c 68.0 a 73.0b 22c 50.0c 69.2b 30.0c 385¢c 62.5b 81.0a Macrophomina phaseolina
445c 56.1bc 70.6b 496 b 61.7b 745b 370c 420c 700b 825a Alternaria alternate
25¢c 66.0ab 735b 410c 580bc 70.1b 205cd 235cd 69.7b 80.0a Dreschdlera specifera
40.0c 405c¢ 69.9b 247cd 288cd 644b 16.5d 18.0d 71.0b 95.5a Fusarium solani
489b 66.0 a 70.0 b 455c¢ 61.0b 70.0b 200cd 235cd 682b 88.0a Curwvularia lunata
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Means in each line with the same letters are not significantly different using Duncan’stest at P=0.05.

b Balaall ghail) g plindl) il (38 paldiual & il il S saliad) kil y 31 paliied o padl bl 4 Jeas
: oshill eV cly eledll sl cobiadll sy b Laald

L) ool ) gl ghal) g3t A8yl Lda yaal) gladl) gl 7 i e
oshill aa g liail Gy paldiiee JAln Ayl el Table 4. The combined effect of leaf extract and antagonistic

fungi or its filtrate on antagonism level, radial growth and

Aadlle b csbadl 1 aldie] 3084l g i 3 jlies il 3ol spore germination of pathogenic fungi.

Dyl 5 358 (4 Jsn) il Al )53 3881 el da jaall sk

Treatments®  *<dlalaall

oshill apeal 1 ol da s lelis %100 ALl dadlss e Caliis Galies  jaliies
- Tp+ Tp+ Th+ .. .
. o P .. ey w L) Ada yaall ) gladll
SEP e ).\;\S/t 20 S5 Sl paldied) aladiuly 3 e Ext';i;:t+ Eft_lr_ict E:t_lr_ict e Pathogenic fung
hdlly paldiudl gn Jalall W . Trichoderma sl ladl Level of antagonism (1-5) **  ##(5-1) auill 4a
Walray &5 lie &y gine ool Cila o CilSs P, pinophilum slad 3.0b 10c 10c 50a  Ascochyta fabae _
. ’ . o 32b 10c 10c 5.0a  Macrophomina phaseolina
(oY) Balcaall ) shadll aliad cila 5o (e Ligiza J3 Ll W) coaldll 28b 10c 10c 50a  Alternariaalternate
| A 3 gl il ol ; 35b 10c 10c 50a  Dreschslera specifera
) Al o il B el (Al (g x A 27b 10c 10c 50a  Fusarium solani
. . e %z ol . 32b 10c 10c 5.0a  Curvularialunata
cu‘j Cayal gkguﬂ\ L@.La\.u.u M}Ja.d\} L;IL\.\H saldiuall Lo sing () Lo jaall  ghill el sail
) Jlaind =i o Sl s (10 <5) b skl Radial growth of pathogenic fungi (cm)
SR J T A ] e ( ) bkl o 2.7d 19d 15d 8.8a  Ascochyta fabae
ade g Lae (2 Jsan) Jmdl il Aud all 20 4 saa ol Sl 2.8d 20d 1.2d 85a  Macrophomina phaseolina
B - ) 16d 2.2d 1.0d 9.0a Alternariaalternate
saa ol Galdiial Jlaaiu) A of WS L paliiudl ae dals 4 20d 20d 16d 86a Dreshseraspecifera
& & :
e e e e ) R . 20d 16d 14d 82a  Fusarium solani
oo 4 il ABlee oS5 W1 o) 4l (1 dsss) %20 5S4 15d 22d 12d 86a Curvularialunata
. Ll 3 “ 13l Lyl A xS Lee aloadl) Al (%) u‘)&ﬂn ‘)Jw\ E‘J“ <ld) Jira
=z o i > y il Spor e germination rate of pathogenic fungi (%)
6 siny paldiadl o e s K3 A e ae 128 @8, L aladdl 276d 100d 85de 895a Ascochytafabae
. " ; ) o 31.3d 28.0d 156d 820a Macrophomina phaseolina
sasady W (10) dajedl jghadll Laliig el dlafie LS j 282d 21.0d 120d 91.6a Alternariaalternate
L e e L . . 405cd 199d 264d 84.0a Dreschderaspecifera
sl shl dald ) Alal aliial o Jalal 00 il 320d 260d 205d 900a Fusariumsolani
Soqs g 5 . : . N a 386cd 29.0d 220d 86.6a Curvularialunata
4 jlae gl ang 288 (4 Jgan) da yedll Hshadll cladll )
e Ll 2a s ( Jds ) el @ s < * T.h= Trichoderma harzanum, T.p= Trichoderma
sl IVare Cuaddl) Cus Al jedll shidll ae bl il pseudokoningii, P.p= Penicillium pinophilum
N g e tadl o o A . G Al clual (5-1) o (el Ge O5Se (ubile el #¥
‘J@J 4;73.3.1 M‘ &_LIISJ ..\AL\.&B dAlA.A cA MJML.! L}}.\M GG\&»J‘ . .,....‘ n LA‘_— U.AM‘} Aw‘ L.)»‘\ ’JS1 ') .'
Aadl Shill ae paliied dals il e a0 laasy) ren Lpany o Gire a8 Y il (i Ll ) 2881 llas i)
) ] ) ] ) ) %5 Jlial (g giue die Sia laal
oaidl Sus (A alternate gaeal kil (& T, harzianum ** A scale of 1-5 was used to estimate the level of antagonism on
. . R . . . - PDA.
Adbae (2 o 1.0 ) oLl Alae (8 0 9.0 G sl S Jone Means in each line with the same letters are not significantly

different using Duncan's test at P=0.05.



oaliiue b o Al oda il sl .%89.5 Al e
OS 4aliy J T. harzianum sbiasdl ladll s g liaill cils 3
Gy L gl g3l A8 pall A peall ) shadll Ly 8 la 50 4l
aaled Gl aladind die Juadl <G 3y of (Say LhaidlSa

e IS cpleladl e (sf aasil gl e b cplalal)

On gaalall Ll A e s cels Sy L Ga el il
Dshdl gal ol 8 salad) skl dald s Sl paliie
& il il Alels s 8ol il 5 IS S5 (4 Jsan) dua sl
Aadll jhill dali; ae aaball 3a g Al 55 ey . oalalall
U yeal il §15Y @il A Ji cdael A5 T, harzianum
ol Y i) dldes L)lie %85 a5 A fabae

Abstract
Sarhan, A.R.T. 2006. I nteraction of Horse-mint L eaf Extract with Fungal Antagonists on Some L egume Seed Borne Fungi.
Arab J. Pl. Prot. 24: 118-124.

This study was conducted during 2000/2001, to investigate the efficiency of the combined effect of hot water leaf extract of horse-mint
(Mentha longifolia L. Hands) and three antagonistic fungi: Trichoderma harzianum, T. pseudokoningii and Penicillium pinophilum against six
pathogenic fungi associated with legume seeds: Ascochyta fabae, Macrophomina phaseolina, Alternaria alternata, Dreschslera specifera,
Fusarium solani and Curvularia lunata. All tested concentrations of the leaf extract were found to reduce significantly mycelium growth and
spore germination of pathogenic fungi associated with legume seeds. The concentrations of 20 and 30 g/l were effective in suppressing radial
growth of A. alternata, A. fabae, M. phaseolina and F. solani to 2.8, 3.1, 3.9 and 2.5 cm and 2.1, 2.2, 2.2 and 2.0, for both concentrations,
respectively, as compared with the control 8.9, 8.5, 8.8 and 8.2 cm. Similar results were obtained for spore germination. The results also showed
that T. harzianum gave good level of antagonism against A. alternata and C. lunata. Interaction of the leaf extract and antagonistic fungus
Trichoderma spp. resulted in 100% control of all pathogenic fungi followed by the interaction with P. pinophilum. The best combined to reduce
radial growth and spore germination of pathogenic fungi was leaf extract with T. harzianum, which reduced the radial growth of A. alternatato
1.0 cm as compared to 9.0 cm for the control. Concerning the spore germination, the best result was against the pathogenic fungus A. fabae,
where germination rate reached 8.5% as compared with 89.5% for the control. Results of this study indicated that interaction of leaf extract and
antagonistic fungi or its filtrate inhibited completely mycelial growth and spore germination of the pathogenic fungi as compared with the
application of each treatment alone.

Key words: seed borne fungi, plant extracts, antagonistic fungi, fungal filtrates, Irag.
Corresponding author: A.R.T. Sarhan, Biology Department, College of Science, Al-Qadisiya University,
Email: artsarhan@yahoo.com

Diwaniya, Iraq,
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