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Table 1. Percent growth reduction of Fusarium oxysporum f.sp melonis in by antagonistic
Trichoderma species after seven days inoculation on PDA.

Dual culture un

Species Trichoderma Volatile compounds simultaneous Dual culture simultaneous
T. longibrachiatuml1+ 25.00de 44.82cd 59.22¢
T. viride2 27.40def 48.27ed 57.28¢c
T. stromacium3 23.55d 43.96¢d 61.16cd
T. konnjgii4 5.36ab 45.68cd 60.19cd
T. asperllum5 11.05bc 10.34b 7.76ab
T. harzianumé 31.50f 43.24cd 70.00d
T. longibrachiatum? 26.92def 43.24cd 60.19cd
T. harzianum8 26.92def 47.41cde 60.19cd
T. asperellum9 14.42¢ 10.34b 11.65b
T. viridel0 30.76ef 52.29% 59.22¢
Byl gyls crme B gl yls PL0.01 mhaws ;0 LSD (g3l b aiods aols ylis calises By, b oS sloloss

A S5 ez Sl Slacl
WOl oo oo oolaiwl 8 50 gl o)lad +

Significant differences are denoted by different letters within each column at p<0.01 according to LSD test
Data are means of 4 replicates
+The number is used to isolate
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Fusarium & ,18 ade Bacillus spp. caliseo (slays yil  ciwioS ST (slapunilSe oy p lis =Y Jouz
Lglaiad ey sl o Oxysporum f.sp melonis

Table 2. Results of in vitro examination of different antagonistic mechanisms of Bacillus spp.
against Fusarium oxysporum f.sp.melonis.

Metabolites were

Treatment able to influence into Volatile compounds Dual culture
agar
Bacillus. 1® 100b 8.28ab 16.10a
Bacillus. 2 100b 8.87ab 15.59a
Bacillus.3 100b 12.73b 14.75a
Bacillus.4 100b 12.42b 30.50b
Bacillus.5 100b 14.50b 28.08b

Byl gyls e IS gl s P<0.01 mhaws 10 LSD (yg050 b aios ools oyl calisee Bgym b aS ol loss 5

..L..:b‘s.c LSS ¥ u,.fuh.a Jeaz olac!
00 ealaiul 3,90 4.!5).’1 o)l.o.-'fa ®

Significant differences are denoted by different letters within each column at p<0.01 according to LSD test.
Data are means of 4 replicates
The number is used to isolate
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T.viride 455 g0 ;2 bglxs g Bacillus sp.62 -y sl a5 aoo oo lis 03,5 oL 0l
by Gl o 86 s s, AF/OY 9 AF/AY L s« T. longibrachiatumg
Glocuwnd 59 Gl o 86 i Gelesl opl j0 00,5 saslie oLS adle Jsb
oy Bacillus sp.15 s ,:5L 4 T. longibrachiatum L o5, 5 4555 bgloe lawg olen
b ,los plo b awslio ,o T. harzianum g8 ais, 5 059 ool ¥l o 80 o i 0b
iy, S 59 oeli8l g pSU cp ies b eausT. harzianum 4 T. viride Lo ,oeSs 5
oaalive b )los plo b awslin jo T. harzianum Lo ,0ss 5 ¢ Bacillus sp.15 5 2SU lawgs
ol ,o T. harzianum «s8 4 Bacillus sp.15 5 :SU sle e o Dol Lol Ly
57 5 w0y gy gl 53 )bl LI )ls (e gl oy y5 Ay, iS55 5 039
5 oy i e o wals b iolesl cpl 40 0l 00,5 4 pgens slojlend o bl
A e it (6l slag S o 5 (6l ce NS (g Ll (o, ks
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& pyiwl g Trichoderma spp. sle 4555 50 5l Jol> slo ools sl Kl anslas =Y Jouo

595 Yo 5l e sl AlS 5031 o Fusarium oxysporum f.sp melonis ¢z, 4.1c Bacillus spp.

Table 3. Comparison of mean of as influenced by Trichoderma spp and Bacillus spp. against
Fusarium oxysporum f.sp melonis in greenhouse condition after 70 days

Treatments Root dry Shoot dry Root fresh Shoot fresh Length(cm)
weight(gr) weight(gr) weight(gr)  weight(gr) 9
Infected control* 00b 0.32abc 00b 1.23e 62.25abc
Non Infected control+ 0.04ab 0.46ab 0.455b 5.89a 62.55abc
Benomyl 0.0lab 0.23abc 0.19b 2.34bcde 50.95abc
Mancozeb 0.023ab 0.16¢ 0.25b 1.87cde 47.05abc
Bacillus spp.15® 0.05a 0.36abc 0.47b 3.31bcde 55.48abc
Bacillus spp.62 0.03ab 0.31abc 0.37b 3.37abcde 84.93a
T. viride 0.01ab 0.22abc 0.19b 2.38bcde 46.53abc
T. harzianum 0.05a 0.28abc 0.97a 3.11bcde 72.33abc
T. longibrachiatum 0.02ab 0.29abc 0.36b 2.81bcde 50.05abc
Bacillus spp.15, Bacillus 0.02ab 0.33abc 0.21b 2.64bcde 53.28abc
Spp.62
Bacillus spp.15, T. viride 0.02ab 0.22abc 0.23b 2.33bcde 56.35abc
ﬁac'.“us spp.15. T. 0.02ab 0.22bc 0.23b 2.07bcde 43.65bc
arzianum
Bacillus spp.15, T. 0.03ab 0.50ab 0.31b 4.70a 74.08abc
longibrachiatum
Bacillus spp.62, T. viride10 0.02ab 0.11c 0.09b 1.18e 39.63c
Bacillus spp.62, T. 0.01ab 0.38abc 0.17b 3.41abcde 80.38ab
harzianum
Bacillus spp.62, T. 0.02ab 0.37abc 0.28b 4.09abc 72.33abc
longibrachiatum
T. viride, T. harzianum 0.03ab 0.52a 0.26b 3.95abcd 57.13abc
T. viride, T. longibrachiatum 0.03ab 0.32abc 0.29b 3.54abcde 84.53a
T. harzianum. T. 0.02ab 0.24abc 0.3%b 2.43bcde 58.00abc
longibrachiatum
Bacillus spp.15, Bacillus
spp.62, T. viride, T. 0.01ab 0.28abc 0.13b 2.56bcde 67.58abc

harzianum, T.
longibrachiatum

R B P o IR PRESR Y

WIS Gl sime BT 515 P 0.05 zmhaws 15 LSD (yg03] b s ssls Lt alises (g, b a8 o ylas
ol a5 sSLST 5L 0816 a5 Fusarium oxysporum f. sp. melonis z 8 4y eog/T Sl

el 00 (g i S Ladds

Bl oo 0o ooliiul 850 gl o less ®

Data are means of 4 replicates
Significant differences are denoted by different letters within each column at p<0.01 according to LSD test.

#Soil with Fusarium oxusoprum f.sp melonis and no antagonist
+Just sterilized soil
® The number is used to isolate
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Abstract

Three isolates of Trichoderma spp. and two isolates of bacillus bacterial were
evaluated in biological control of Fusarium oxysporum f. sp melonis the
laboratory and greenhouse condition. Dual culture, antimicrobial metabolites, and
volatile metabolites were in invitro assay. Fungal pathogen colony area was
recorded, compared with control and induced inhibition of growth was
determined. The experiment displayed the antagonistic ability using dual culture
simultaneous and dual culture un-simultaneous assays against fungal pathogen.
Results showed that Trichoderma harzianum 6 whit 70% and T. viridel0 whit
52.9 highest percentage of growth inhibition. Results of dual culture highest
percentage of growth inhibition about 30.5 percent of isolates whit the Bacillus
spp 62 percent growth inhibit the growth factor. The volatile compounds Bacillus
sppl5 whit 12.37 percent of the precipitation was prevented from growing. In the
treatment Bacillus spp62 and mixed two spice tin treatments at Trichoderma 1491
respectively 84.93 and 84.95 were showed most effects on length growth of stem
but most effects of increased fresh weight from up ground organ of plant, was
mixed treatment as spices T. longibrachiatum and bacteria Bacillus spp.15. Most
effects on root fresh weight were showed by Trichoderma harzianum. Most effect
on stem dry weight T. viridae with T. harzianum. Most effects on increased dry
weight were showed by Bacillus spp.15 and T. harzianum. Results of the
experiment show treatments have significantly different activity pathogen. Test
average correspond were meant significant at 1% level by LSD test.

Keywords: Fusarium wilt, biocontrol, melon, Trichoderma spp., Bacillus spp.
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