189777

1IMIGUIAURI0E19AUNNUSIN rhizosphere VBINTNIU S fuit enonides
Trichoderma spp., Aspergillus flavus Wag Penicillium sp. E’JN%WTﬂﬁTS%’JﬁmWT 1n075
dilution plate ANNIOUONEDTT Trichoderma spp. &% anun 94 ToTmanainuInusiniis uas
6 'lolwmanaina1s i ua:ﬁ:asTﬁ"lli"lsé’ﬁflummﬂEﬂ 2 %iin A Aspergillus flavus 1Wag
Penicillium sp. NN BT TRITYE e TavonfoanbuenvdugIuIne Ausadasumnie
34 100 o Twan sonily 7 species doridoranuamiasuunlaslfinaiia PCR-RFLP
39UAY universal primer ITSI 1ag ITS4 WUIIWAHARYEY PCR #1&Tvun 600 v il
Windosdoenlsigasume 3 ¥ie Ao Smal, BamHI wag EcoRI Wy iou'lan] BamHI

' = v o < 1 & '
800 Wananuey PCR ‘lﬂﬂiﬂllﬂﬁlﬁﬁ'liﬂ'immﬁl%@ﬂ Trichoderma spp. ‘l’lﬂﬁllﬂ’i]ﬂﬂl‘ﬂu 3NQu

€

4 o4 a g a \ v 1 &
WU NUN 1 HoUAWBNVLIAL ST 600 @,L“Uﬁ"lﬂuﬂ 1¥9351 7. harzianum, T. hamatum,
.o .. ! { I <) ) T 1
T. aureoviride Uay T. viride ngui 2 uouAdwedunin 480 way 220 gua ldun 1o
T L VoA a g Aa v N 1
- koningii NQUN 3 LOUAIBUBNUYUIA 560 11T 140 LU 18un weosa 1. longibrachiatum
' .. . vow & o @ o ar
uaz T, pseudokoningii 1audiAn similarity 1MINY 78% FetoandoatunmsInsuun laueIry
1 ¥ b 4
Fugwine iievii¥es Trichoderma spp. 13 100 1o 1wian ymagoulszanimwluns
4 < & a aa
ANIANIFETT F. oxysporum 2 o lwmi0n fdluaung Tsaerveansn 1au35ms dual culture
R VA faan = v o 1 A dy = d a 3’
technique WU SUFATTURndTuey 3 sduvy fe 1. Wesnljiindwigynaguites
o’/‘ aaa a 4%‘ a L4
F. oxysporum vianun 37 lolwian 2. UFATUAR clear zone 31 lolman 3. Wesnjilnd
Vv b4
219 secondary metabolite production 32 loTman nmsnadeuiiiosdulddadenios
da A a o & A 2 Aad
Trichoderma spp. MlszAnsnmlumsduiauies F. oxsporum 119 2 lolaan fidnga
o Al o :, 1 dy . - 9 a w o 9
S 10 loTatan diovimageud My 5o31 Trichoderma sp. N IA0INA13FIRUN 2 19
Yszaniamlumsbudason F. oxsporum lolmaaf 1 qegedo 61.39% uaziyeil
ay Y a W o £ a a 1Y 3 :!y
Trichoderma sp. #lgnnasdasast 4 WszAnsamlumsivdutes F. oxysporum Tola
a A A © o :S’l - g Y ] 4{
@Al 2 gIge Ap 72.50% diovi lnegeusudesn i ldluaunguodlsn Ao 1o
3y * o 4 t a :/’ 3y
Aspergillus flavus Uag 15051 Penicillium sp. WY1 M13H BN 6 Inanemsdaduses
{ a ' v o n’/l 1
Aspergillus flavus QIAAPD 66.67% vauzarsiafaat 1 naaomsdaduyost Penicillium sp.
A v A . sy ¥ A o Ay v o
q9qAfiD 51.94% INHAMINARDS WUIWFES1 Trichoderma AlAnnasyinuan nadud

dvd'lllsl a A A w&'a"a'-yﬂ Ay
ANIN ﬂ‘d'lﬂ‘UﬁL')ﬂ!ﬁ'\ﬂW‘Mlﬁ&’NNﬁiUﬂ'ﬁUUUQL%@V]"lelﬂ! uﬁ’]LWﬁmﬂQIiﬂWTﬂ')U



183777

Ninety-four isolates of Trichoderma spp. and non-pathogenic fungi, Aspergillus flavus and
Penicillium sp. were randomly collected from the rhizosphere of chilli found in five different
geographic regions. These isolates were isolated from the soil by dilution plate method and six
isolates of Trichoderma spp. used in this study were from commercial Trichoderma spp.
(biofungicides). The results of their morphological studies indicated that 100 isolates of
Trichoderma spp. could be grouped into seven species. The polymorphism of the internal
transcribed spacer (ITS) regions was also used to characterize isolated Trichoderma spp. in this
study. The ITS regions of 100 isolates of Trichoderma spp. were amplified by polymerase chain
reaction (PCR), using universal primers ITS1 and ITS4. The amplified products (600 bp) were
then digested with BamHI, Smal and EcoRI. The BamHI digestion profiles could classify the 100
isolates of Trichoderma spp. into three groups. These results resembled the results of the cluster
analysis of PCR-RFLP data which clearly partitioned the 100 isolates studied into three groups
(at 78 percent similarity). Group A was comprised of T. harzianum 34 isolates, T. hamatum 23
isolates, T. aureoviride 14 isolates and T. viride 1 isolate, Group B was comprised of T. koningii 4
isolates and Group C was comprised of T. longibrachiatum 19 isolates and T. pseudokoningii 5
isolates. The effects of all 100 isolates of Trichoderma spp. in controlling two isolates of
Fusarium oxysporum, the causal agent of chilli wilt, were analyzed by using dual culture
technique on PDA and the results could differentiate the studied isolates into three groups. The
first group containing 37 isolates in which the Trichoderma spp. grew over the F. oxysporum
colonies. The second group containing 31 isolates in which a clear zone occurred between the
Trichoderma spp. and the F. oxysporum colonies. The third group was comprised of 32 isolates
in which produced a secondary metabolite. The 10 isolates of Trichoderma spp., showing the
best inhibitory effects against both isolates of Fusarium spp. were selected for reanalysis. The
results of the analysis indicated that biofungicide2 showed the highest inhibitory effects on the
growth of F. oxysporum isolate 1, with an inhibition rate of 61.39%, whereas biofugicide4
showed the highest inhibitory effects on the growth of F. oxysporum isolate 2, with an inhibition
rate of 72.50%. In addition, biofungicide6 and biofungicide2, significantly inhibited the growth of
Aspergillus flavus and Penicillium sp., at the inhibition rate of 66.67 and 51.94% respectively. It
was significant that biofungicides could inhibit the growth of chilli wilt fungus, F. oxysporum and
non-pathogenic fungi Aspergillus flavus and Penicillium sp. more efficiently than T) richoderma

spp. isolated from chilli rhizosphere.





