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Abstract

Regarding the importance of biological control of plant pathogens, the present research was aimed to find
antagonists with inhibitory effects on the causal agent of Cantaloupe Fusarium wilt, Fusarium oxysporum
f. sp. melonis (FOM). At first, the inhibitory effect of four isolates of Trichoderma (including
Trichoderma harzianum Tr3, T. harzianum 2, T. longibrachiatum and T. asperellum Trl4) and 52
bacteria (isolated from rhizosphere of Sophora alopecuroides) against FOM was investigated in
laboratory conditions. Based on the results, three isoaltes of Trichoderma and two bacterial isolates (B1
and B2) were selected and along with Bacillus subtilis MCC0067 were assayed in green house
experiments. The antagonists were applied on seed and in the soil and their potential for control of
Cantaloupe Fusarium wilt and plant growth promotion were evaluated. In dual culture assay, the growth
inhibition percentage of Trichoderma isoaltes varied from 62 to 75% and of bacterial isoaltes varied from
46 to 60%. In greenhouse conditions, the antagonist isolates were not able to prevent the incidence of
Fusarium wilt disease on cantaloupe; but they delayed the onset of the disease and reduced disease
progression. In 40 days after planting, the disease severity in T. harzianum Tr3 and T. longibrachiatum
treatments was significantly lower than the others. The antagonists had no significant effect on increasing
root length but they triggered an increase in root volume. Their effect on other indices was different. In
general, B2 and the isolates of T. harzianum Tr3 and T. longibrachiatum treatmens were the most
effective treatments in increasing growth indices and in control of disease, respectively.
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Table 1. Comparison of the mean growth (cm) of Fusarium oxysporum f. sp. melonis (F and M isolates) against different isolates of
Trichoderma spp. in the tests of dual culture and production of antifungal volatile metabolites 48 and 72 hours after incubation

F M
Treatment Dual culture Dual culture  volatile metabolite 48 volatile metabolite 72
(cm) (cm) hours after culture hours after culture
control 6a 6a 3.38a 6a
T. harzianum Tr3 1.675b 1.633 b 257b 3.633 bc
T. harzianum 2 1.758 b 1.633 b 2.67b 3.92b
T. longibrachiatum 1.667b 1.933b 253D 39b
T. asperellum Tr14 1.517b 2.266 b 232¢c 3.467 c
LSD 0.3003 0.753 0.1742 0.423

Az 1SS a0k (e Slael I s pxe GVt KuSK L Aoy S c]a..d): LSD o051 ol gt s S rie Gy gl sla Sl
Treatments that have same letters in one column, are not significantly different in LSD test (P=0.01). Table numbers are the average of three
replicates.

s Jlie s gl g, 5 oL SL Gl Skl Jas 55 (M «lae) Fusarium oxysporum f. sp. melonis gob em) us, rSols dlie —YJ g

S 5 g, 0 358 LB g Sl - Bus SlS S

Table 2. Mean comparison of the growth (cm) of Fusarium oxysporum f. sp. melonis (M isolate) against bacterial antagonists in the tests of
dual culture and production of volatile and diffusible antifungal compounds 5 days after incubation

Treatment dual culture volatile metabolites agar diffusible metabolites
control 6a 6a 6a
B1 2.983 b 5.5a 0.0c
B2 2.55h 525a 05¢
Bacillus subtilis MCC0067 2.633b 5.083 a 2.05b
LSD 0.488 1.653 0.9308

IREIVS G PN« W PR ESIN K IR G i P, [t K VR LR A WL ¢ c]a../): LSD 05051 b S e Gg o slls lasles Oz o s
Means with the same letter are not significantly different from each other according to LSD test (p=0.01). Each number is the mean of three
replicates.
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(Perchepied and Pitrat 2004) e o5 g

Table 3. The mean of diseases severity grade in treatments infected with Fusarium oxysporum f.sp. melonis (FOM) in 30 and 40 days after

planting (Perchepied and Pitrat 2004)

treatment 30 days after planting 40 days after planting
FOM 5a 5a
FOM+T. harzianum Tr3 1d 3c
FOM+T. longibrachiatum 2cd 3c
FOM+T. asperellum Tr14 3bc 4b
FOM+B1 4ab 5a
FOM+B2 3bc 4b
FOM+Bacillus subtilis MCC0067 4ab 5a

Al s sled a ek g plad (Solen D6 el Sl 3de a0 Sl e QM!ﬁJ&bwﬁ@c&w}: LSD G}A)’Il{\.s_):—:-ﬁ Gy slhls sbajles e o s
Means with the same letter are not significantly different from each other according to LSD test (p=0.05). Each number is the mean of the

grades of disease severity of all plants of each treatment

Ll 5o ol sad, b Shs » bows Sl s

{EaLY

sl 53 b oS sy Sliv Sbe aglie £ s
s e OLE 1 LSD 0 g3l 51 eslinesl b Cilzsts

S gcas STl F e Sl BB gl o
oo adle Jsb o i s ale Jsb il el eslan
4 B2 , T. longibrachiatum (T. harzianum Tr3 ¢ls,les
S ad sdalie ge Sl YUYE 5 YANA X0 /¥ Jlide L
SN (e Bl WAT) Sl dals a3 a3l Jsb Ol U
ol Bl s (ol pae ).:,L? LAijij s Al Gl xe
OBl el e SWT plas b cpl b sl aty; I b
Qals LB jles 5 g A5l .S sdalis harzianum Tr3
sals (,Ju dals 4 ol ads, Jsb Bacillus  subtilis
Jals a“ wm-’ )La.; UJ«‘ B 4...:.;) r.>;>- Lﬁjj sl )‘JL;M
ol @l dals 4 s &S 1S sl longibrachiatum
T osbles 53 alsn pll 5 055 Sy Sl e
Sl sae | T, harzianum Tr3 5 B2 dongibrachiatum

» S sl Sspn Gobw » b s ST r"-’
SdS Lyl s

Sk Cl‘-“ 2 bl (b sd 2S5 e s Dl
03 b atis G b eaJl aals jles slaasalS s sasliv
Sl 53 Golew (e sl & S50 5o (s US55
L s sdalie Co2S 5l ey poee 4t (S ST g5l
G Odewy Sl B b 5 5 S d iy (ol Ol CBIS
L a (phislen 0 axn) Ld Six allS Al
ol > s Lsd ole g8 ) Bl il S s ST
S Solem Lol Lo s 5 A3 B S s goley bles
o 55 5 ol (03 T slaslas 3 (Soley 2 iy 3
Sl (S Sl dns gy o 2 AES L SL sleles w
o T. harzianum Tr3 o,k 55 e ol
&S e s ss 9 3 K 55« T. longibrachiatum
3Bl o 5L ool slasles 5o (Solen Al Oles e
S a5y e A3 oLsl Ll B subtilis MCC0067
s T. harzianum Tr3 la,les s golew ol 50 CiS
ol o3 e e ST Ll s T, longibrachiatum
s doles B2 (638 ol Lles 3 len ot 0l
B. 5Bl s> ;L 31 xS 5 T. asperellum Trld >~

(Y Jsd=) 55 subtilis MCCO067

\FY olz.wgl.’i 9 ke /) o los /,,bo,'l,a 099 /w) 6‘“‘ 9 S (W0



https://dor.isc.ac/dor/20.1001.1.25885073.1402.12.1.11.5
http://gebsj.ir/article-1-457-en.html

[ Downloaded from gebs.ir on 2025-12-08 ]

[ DOR: 20.1001.1.25885073.1402.12.1.11.5]

e S35 Jale 5lge 55 S, o bs s 5 alde k> S0

dbmjgfw \6}1,\43

Slagme il Gremle £/78) o301 dals & s e 5l
ool dals b oaly; 5 ales el S 5 5 05 b
Ll s el 4 Ll e g3ose Gl (DAL s pae N
o olS S 5l a5 bl 0Lk s sbssl Ol oS
ool sl e plmil 5355 L3 ST ksl
Gty slapasle 53 eyl dald 4 o e ST (5Ll

“’\';""d‘ ol ufu”l}é\

Sobes L B2 Jlas o ol dald Sl 2l jls e 5 sbas a5
Pl il 4 Cod 1) adyy S 5 5 055 Cedly &S oy

a5l 1 i by
B dals OIS gy Sy 4 o Glajles s
lasles L3 s S 5, 00 b ais S b o Sl
T sl s le Jsb L s ST lls 834

VYAA 5 YAV laeslll b 5 5 4 B2 5 harzianum Tr3

L «wlis ;3 (FOM) Fusarium oxysporum f.sp. melonis -6 5 —ils Gl ST ol clalas 5o b olS iy Clivo ks auslis =8 J g

S8 Ll s s dals sleas S

Table 4. Mean Comparison of the growth traits of cantaloupe in treatments containing different antagonists and Fusarium oxysporum f.sp.

melonis (FOM) in greenhouse conditions.

root

O i oy Vol

(cm) (ml)
control 18.83 de 25.25 abc 5.19 bc 1.83 bc 0.55 bc 0.15 bc 0.27e
T. harzianum Tr3 30.30 a 24.42 be 6.39 ab 2.01b 0.58 bc 0.17 be 2.58 ab
T. longibrachiatum 28.18 ab 30.63a 8.06 a 1.74 bc 0.84 ab 0.16 bc 1.7 bed
T. asperellum Tr14 20.72 cd 28.75 ab 5.87 bc 1.2cd 0.58 bc 0.088 cd 1.5¢cd
B1 22.94 bed 19.81 cd 444 ¢ 0.91 ed 0.40 bc 0.09 cd 0.87 de
B2 26.24abc  23.75bc 6.88 ab 3.08a 1.46 a 0.26a 3.33a
Bacillus subtilis MCC0067  20.10 cde 12.97 efg 5.39 be 1.98 be 0.48 bc 0.18 ab 2.19 be
FOM 434 ¢ 12.13efgh  0.04d 0.02f 0.00¢ 0.00e 0.00e
FOM+T. harzianum Tr3 13.88 ef 16.67 de 0.61d 0.26 ef 01c 0.04 ed 0.14 e
FOM+T. longibrachiatum  5.39 g 8.92 fgh 0.05d 0.00f 0.05¢c 0.02 ed 0.00e
FOM+T. asperellum Tri4  3.71g 7.13 gh 0.01d 0.00f 0.05¢ 0.00e 0.00e
FOM+B1 5.71g 6.38h 0.06 d 0.00f 0.04c 0.00e 0.00e
FOM+B2 1218 f 13.38 ef 0.14 d 0.00f 0.09¢ 0.02 ed 0.00e
E%ggg;'”“s subtilis 5.5g 98lfgh  0.12d 0.00f 0.05¢ 0.00e 0.00e
LSD 5.757 5.990 1.866 0.81 0.662 0.081 0.912

iz LSS Sl 5S0ke ol sliel 10 s pre GVt KuSS L Ao s = C]G.d)} LSD o051 ool o S e Gy sl lasles Ognw o 5o
In each colum, means with the same letter are not significantly different from each other according to LSD test (p=0.05). Each number is the

mean of four replicates.
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