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Figure 1. Direct (A) and indirect (B) interaction between

mycelial growth of Fusarium spp. and Trichoderma spp.
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Table 4. Growth inhibition rate of pathogenic fungi in
direct confrontation with antagonistic fungi

Balaall | ghill £ gl g < jo

FS FM FC FA* Trichoderma isolates used

90 57 53 65
69 46 42 66
88 52 12 a4
88 28 4 62  Th.15 (T. harzianum)

92 70 63 69 TL.9 (T.longibrachiatum)

Ta7 (T. atroviride)
Tal3 (T. atroviride)
Th.6 (T. harzianum)

* FA = F. avenaceum, FC = F. culmorum, FM= F. moniliforme,
FS=F. solani
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Figure 2. Changes in pathogenic fungus mycelium as
affected by the antagonistic fungus Trichoderma spp.:
(A) Wrapping of Trichoderma mycelium around the
Fusarium mycelium, (B) Transformation of mycelium of
the pathogenic fungus into ropes in the presence of
Trichoderma spp.
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AlS ki apay B e Cuay dygal daiSd)
«T. longibrachiatum (TL.9) «T. atroviride (Ta.7) 4;sall
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(4 Js33) %69 5 90% <% 88:%92 ¢ sill e Zall Lyl

G pentie o LN Aahid el asdll wiS
sl (B < pad 2 s 5 Fusarium spp. s Trichoderma spp.
ve Amjel kil oplise i b S (el kil
Jsxis «Talls «TL.O «Th Olesice (e JS Leiga) 5e
Ta7 Th6 ¢} ha da J Gased Lhil asbne
Tal3 (Trichoderma spp. Ta7 »sbuwd s (Talls

Caoa

.(2 J&) Fusariumspp. 4 siliass J s> Th.15.

F. avenaceum.p« %69

il 7 e Fusarium spp. (as) & sesivse had bavsia .3 Jgaa

-Trichoderma spp. g« 3_iluall dgal sall (e
Table 3. Average diameter of Fusarium spp. colonies seven
days after direct confrontation with Trichoderma spp.

Fusarium spp.
Average diameter of

Fusarium spp. colonies Balaal) gkl £) gil g < o

FS FM FC FA* Trichodermaisolates used

70a 62a 85a 64a
7c 27cd 40d 23c
22b 34c 50c 22c
9c 30c 75b 36b
9c 45b 82a 25¢ Th.15 (T. harzianum)
6c 19e 32e 20c TL.9 (T. longibrachiatum)

Control 2Ll
Ta7 (T. atroviride)

Ta1l3 (T. atroviride)

Th.6 (T. harzianum)

Tisee Bsp L s ¥ Agliie Cipaly Ao s 2salall el 8 Sl il
..0.05 Jlaal (5 sl dic
Meansin the same colomn followed by the same letter are not significantly
different at P= 0.05.
* FA = F. avenaceum, FC = F. culmorum, FM= F. moniliforme,
FS=F. solani
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Table 6. Growth inhibition rate of Fusarium spp. isolates
in indirect confrontation with antagonistic fungi

Balaal) ) ghil) £ gil g < 3

FS FM FC FA* Trichoderma isolates used

25 55 53 68
71 44 42 70
56 52 12 43
81 25 4 65
58 69 63 72

Ta7 (T. atroviride)
Tal3 (T. atroviride)
Th.6 (T. harzianum)
Th.15 (T. harZianum)
TL.9 (T. longibrachiatum)

* FA = F. avenaceum, FC = F. culmorum, FM= F. moniliforme,
FS=F. solani

il caad Fosolani ladll aie dagie Caladi ¢ gall) danits 3 (<G
Ayl J8 e 3%l laall 3aliaddl 3 plaiall o) gl

T. atriviride (Ta. 13)
Figure 3. Growth inhibition and formation of sterile hyphae
of the pathogenic fungus F. solani under the influence of
volatile antifungal compounds produced by T. atroviride
(Tall)
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Table 5. Average diameter of Fusarium spp. colonies six
days after indirect confrontation with Trichoderma spp.
|solates.

Fusarium spp.
Average diameter of

Fusarium spp. colonies Balaal) ) ghil) g1 gil g < 3

FS FM FC FA* Trichoderma isolates used

68a 60a 85a 7la
51b 27de 40d 23c
20e 34c 50c 22c
30c 30cd 75b 41b
13f 45b 82a 25c¢ Th.15 (T. harzianum)

29c 19f 32e 20c TL.9 (T.longibrachiatum)

Control L3
Ta7 (T. atroviride)
Tal3 (T. atroviride)
Th.6 (T. harzianum)

Lisine G0 ey an g Y Agliie i aly de st i asdlall (3 Cillaws i)
.0.05 Jdlaial (5 e 2ic
Meansin the same colomn followed by the same letter are not significantly
different at P= 0.05.
* FA = F. avenaceum, FC = F. culmorum, FM= F. moniliforme,
FS=F. solani
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(5) T. hardanum 4klus  Pythium ultimum Trow kil
= F. oxysporum f.sp. radicis-lycopersici <l ezt g3 5
Dhill b erie 53 Loy (19) T. harzianum J3
e DY e daul s le ¢ 4l s F. oxysporum f.sp. ciceris
.(9) T. atroviride

(The) e s F.solani &Y je (w3 dliall dgal sall aic
con 1 L e o gliall Jlas ddlaia 392 g as ol «T. harzianum
R. solani s T. harzianum 4gal se 2ic Lewds 3 jalall chas g adlyg
o osds Lytic enzymes dllae cilosl S8 ) Cude 85
sl 13a AT e Ly (4) el Alafie Ty Slolins
Ll . (18) axs oo Jshill s i Aal) 3 Aalas Clliins Ly
Juaiy) dihic 4 Al il sl @y Al Al
e Ky (T harzianum) The Aje O pesine G Alaldll
Liad 5 ,aUall o3a culaa gl 38 oF. culmorum s F. avenaceum
T. harzianums Armillaria mellea (Vaht.) Karst il
S aly (23) ) dasl b ol Ay Akl asedd AL
s s Je T, koningii kil e e 38 dsly Jleel
(1) G me) il ) pantasag Lagn ¢ 5l Ay o) im i o
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Table 7. Average diameter of pathogenic fungi colonies
seven days after incubation with crude filtrate of
antagonistic fungi.

Fusarium spp.

Average diameter of Balaal) ) ghidl) £ gil g <N e

Fusarium spp. colonies Antagonistic
FS FM FC FA*  Trichoderma isolates used
53a 42a 85a 40a Control 2 Lal

11b 11b 41b 10b Ta7(T.atroviride)
8b 7bc 9d 7b Tal3(T. atroviride)
8b 12b 15c¢ 11b Th.6(T. haraanum)
7b 6¢C 19c 7b  Th.15 (T. harzanum)
8b 6¢C 15¢ 6b TL.9(T. longibrachiatum)

Tosine (o8 L nm ¥ gl Gialy e i) el asalal 3 Sl i)
.0.05 Jlial (5 giue 2ic
Means in the same colomn followed by the same letter are not significantly
different at P= 0.05.
* FA = F. avenaceum, FC = F. culmorum, FM= F. moniliforme,
FS=F. solani

bl G jestie gei bl Al Al .8 e
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Table 8. Growth inhibition(%) of pathogenic fungi seven
days after incubation with crude filtrate of antagonistic
fungi

Balaall ) shill £ il g ¥ 5o
FS FM FC FA* Trichodermaisolates used

80 74 52 75 Ta7 (T. atroviride)

8 84 90 83 Tal3(T. atroviride)

8 72 83 73 Th.6 (T. harzianum)

87 86 79 83 Th.15 (T. harzianum)

87 86 83 85 TL.9 (T. longibrachiatum)

* FA = F. avenaceum, FC = F. culmorum, FM= F. moniliforme,
FS=F. solani
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Abstract

Boureghda, H. and R. Renane. 2011. In vitro Study of Antagonistic Activity of Some |solates of Trichoderma spp.
Against Fusarium spp. I solates the Causal Agent of Wheat Head Scab. Arab Journal of Plant Protection, 29: 51-59.
Wheat Fusarium head blight (scab) caused by several species of Fusariumand Microdochium nivale is considered a major constraint
of wheat production worldwide. Three species of Trichoderma: T. longibrachiatum, T. harzianum and T. atroviride were evaluated for their
antagonistic effect against four Fusarium spp. (F. moniliforme, F. solani F. culmorum and F. Avenaceum) isolated from scabbed heads of
wheat. The antagonistic activity of Trichoderma spp. against these pathogens was estimated in vitro, in dua cultures and through production
of volatile and non-volatile inhibitors. In direct confrontation, rates of growth inhibition ranged from 12 to 92% were obtained against the
four Fusarium species used in this study, with the highest rate of inhibition (92%) conferred by the isolate TL.9 of the species T.
longibrachiatum against Fusarium solani. In indirect confrontation, inhibition rates ranged between 4 and 81%, with the highest rate of
inhibition was obtained by the isolate Th.15 of the species T. harzianum (81%) against Fusarium solani. Evaluation of the culture filtrate of
Trichoderma on the pathogenic fungus Fusarium spp. growth showed that inhibition rates ranged between 52 and 90% and the most
effectiveisolate for Fusarium spp. inhibition was the isolate Ta.13 (T. atroviride) which produced 90% inhibition against F. culmorum.
Keywords: Biological control, Trichoderma spp., Wheat scab.
Corresponding author: Houda Boureghda, Departement de Botanique, Institut National Agronomique (INA), ElI Harrach, Algiers,
Algeria, Email: hou.boureghda@gmail.com
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