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Effect of arbuscular mycorrhizal fungi, Glomus mosseae and G.
intraradices and antagonistic fungi Pochonia chlamydosporia var.
chlamydosporia and Purpureocillium lilacinum on disease indices and
reproduction rate of Meloidogyne javanica in three peach rootstocks
under greenhouse conditions

A. Abdollahi-Arjenaki', N. Panjehkeh?, A.A. Fadaei-Tehrani3’, M. Salari*, and A. H. Taheri®

(Received: 19.1.2019; Accepted: 4.5.2019)

Abstract

Biocontrol is one of the methods widely studied to reduce nematode damage. The biological control efficacy
of two arbuscular mycorrhizal fungi, Glomus mosseae and G. intraradices and two antagonistic fungi,
Pochonia chlamydosporia var. chlamydosporia and Purpureocillium lilacinum on disease indices and
reproduction rate of root-knot nematode, Meloidogyne javanica were studied on three local cultivars of
peach rootstocks namely Helendri, Shorabi3 and Gf677. The experiment was conducted as a factorial
experiment in a completely randomized design with 30 treatments and five replications under greenhouse
conditions. Evaluations were performed 90 days after nematode inoculation by measuring the plant growth
parameters and growth and reproduction rate of M. javanica. Results of nematode reproduction indices
showed more effect of P. chlamydosporia var. chlamydosporia on reduction of nematode biological activity
than other biocontrol fungi. The number of galls, egg masses, second stage juveniles and reproduction factor
in GF677 treated with this fungus decreased comparing to control, as 42.2, 41.8, 39 and 6.36 percent,
respectively. Although the fungus was effective on all stages of nematode development, but the number of
egg masses and number of eggs per egg mass were more affected.
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Fig 1. Amplification of the 670 and 1600bp fragment
from the genome of nematode with specific primers,
lane 2: template DNA of Meloidogyne javanica, lane3:
no template DNA control.

A.670 bp fragment with OPARjav /OPAFjav
primers.

B.1600bp fragment with Mjavr / Mjavf primers.
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Glomus  oos Sjanb oda 4l aw 5 Meloidogyne javanica iS5 ol 5 ke sla o5l kbl 4 520 @L., N Jods
Purpureocillium lilacinum y Pochonia chlamydosporia .Glomus mosseae .intraradices

Table 1. The results of analysis variance of disease indices and reproduction of Meloidogyne javanica in three
peach rootstocks inoculated with Glomus intraradices, Glomus mosseae, Pochonia chlamydosporia and
Purpureocillium lilacinum

Mean squares

Source of DF  No. gall/g No. egg masses/g No. eggs/ egg No. J2s5/100 g Reproductive
Variation root root mass soil factor (RF)
Biocontrol agent 4 2558.6" 2188.2" 23805.8" 1994.5" 61.7"
Variety 2 342.8" 125.3 2436.8" 174.7 1.5m
agent Xvariety 8 94.7" 249" 2983.6" 119.5" 1.6™
Error 60 19.5 22.5 110.1 28.7 1

CV% 13.1 18 25.2 23.1 41.5

Data are means of five replicates
*: significant difference at 5%,. ns: no significant difference

Glomus U eai il da 4l aw ;5 Meloidogyne javanica =G 5 ol5 b slaasle Sl dany Lo =Y Jod>
&S Ll i s Purpureocillium lilacinum s Pochonia chlamydosporia .Glomus mosseae .intraradices

Table 2. Mean comparison of disease indices and reproduction of Meloidogyne javanica on three peach
rootstocks inoculated with Glomus intraradices, Glomus mosseae, Pochonia chlamydosporia and Purpureocillium
lilacinum in greenhouse conditions

Variety  Biocontrol Nematode  No. gall/ No. egg No.eggs/ No.J2s/100 g Reproductive
agent g’ root masses/g root egg mass soil factor (RF)
H 0 + 48.6° 41.4° 84.6° 38.2° 5.723
Gm + 31.2¢fe 14.6° 33.4ecd 22.6° 0.97%
Gi + 48.1b° 28.8¢ 29.4¢ 20.4¢d 3.02¢
Po + 9.4i 7.2f 0f 12.44 .06¢
Pa + 28.6¢ 18.8¢°f 15.8°f 15.4% 1.73¢f2
Gf 0 + 61.6* 56.2° 165.8° 55.2¢ 6.44*
Gm + 36.2¢df 28.7° 32.4¢ 22.6° 2.13¢M
Gi + 39.84¢ 29.6° 31.4 23.4° 2.86¢4
Po + 19.4h 14.4¢f 0f 16.2¢ .08
Pa + 32.6¢d% 15.6° 31.4 13.2¢ 2.3¢Md
SH 0 + 422 38.4° 720 35.2° 4.42%
Gm + 31.2¢f 26.4¢4 46.8% 20.6% 1.71¢°f
Gi + 36.8% 28.2¢ 50.8¢ 18.6% 3.51
Po + 16.8Mi 17.2¢ 0f 16.4% .08
Pa + 28.81e 18.8% 30.8% 15.8% 2.13¢M

Po: Pochonia chlamydosporia, Pa: Purpureocillium lilacinum, Gm: Glomus mosseae Gi: Glomus intraradices
H: Helenderi, SH: Shorabi, Gf: Gf 677
RF: The ratio of final population to initial population

__}_Mlj_f\:c;;qugﬁ}:;)ugﬁ‘,u,m Sl gmn o sl& 70 Ch.u); Ogi o 53wl Gy > L s, Sle LSD O30 5l eslizad b
Ll

Values followed by the same letter in each column are not significantly different using LSD test (P<0.05, n=5)
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Table 3. The results of analysis of variance of the growth parameters in three peach rootstocks in different
treatments inoculated with Glomus intraradices, Glomus mosseae, Pochonia chlamydosporia and Purourecillium

lilacinum and Meloidogyne javanica

Source of DF Mean squares
Variation Shoot Shoot fresh ~ Shootdry = Root  Root fresh  Root dry
height weight weight length weight weight
(cm) (8 (2 (cm) (2 (2
Biocontrol agent 4 3413.6 675.7" 141.5 411.9" 671.6" 273.47
Nematode 1 811.6 162° 38.6" 586.5" 494.7" 251.4
Variety 2 31733.5" 3192 493.17 586.9" 651.4" 333.8"
nematodex biocontrol agent 4 157 93.6" 18.8" 42.1° 166.8" 124.8"
varietyx biocontrol agent 8 1435.1" 241.6 50.1" 155.2" 101.2° 79.1"
varietyx nematode 2 362.9" 10.20s 1.70s 64.4" 167.1° 62.3"
varietyxnematodexbiocontrol agent 8 217" 22.5" 5.8 71.7° 40.5m 29.9m
Error 120 27.8 5 1.2 17 19.7 10.9
CV% 17.5 20.9 21.8 14.1 31.1 34.5

Data are means of five replicates

*: significant difference at 5%,. ns: no significant difference
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Table 4. Mean comparison of the growth indices in three peach rootstocks in different treatments inoculated
with Glomus intraradices, Glomus mosseae, Pochonia chlamydosporia and Purpureocillium lilacinum infected to

Meloidogyne javanica in greenhouse conditions

Variety  Biocontrol =~ Nematode Shoot Shoot fresh Shoot dry Root Root fresh ~ Root dry
agent height weight weight length weight weight
(cm) (2 (2) (cm) (2 2
H 0 - 49.74 11.7h 5.2heif 33.9dbe 7.1kl 3.3
+ 2(ykim 5.9m 2.8 26.2Mhie 12.6ah 8.6ihik
Gm - 50.8¢d 14.6°f 7.9¢ 31.49f 9.7k4! 4.7nom
+ 34.3°f 10.6¢ 5.2heif 27he 14.2ieh 9.7/hig
Gi - 55.8° 14.6°f 7.2¢t 33.54 13igh 12.1%he
+ 37.4¢ 7kl 3.2h0 31.40t 26.8° 17.7¢
Po - 92.6* 37.2 25.5% 31.6%f 21.2¢ 12.6%
+ 71° 20.9¢ 124 27.5hee 36.5% 24.8*
Pa - 76.4° 30.7° 19.9° 2gheet 21.7° 13.1%e
+ 56.3¢ 23.3¢ 14.8¢ 23.1hii 28.3° 16.4%
Gf 0 - 17.50im gt 3.6l 25.4hig 5.7mol 3.4m
+ 9.5 1.4 0.5m 21.4ki 14.11em 11.6Mie
Gm - 28.4¢hi 9.2k 5.3hef 38.7° 18.4¢ecd 14.6%
+ 17.70kim 4.8m 2.6kmi 32.3dec 14.3¢em 12.6%
Gi - 21.jkm 7.4k1 3.7l 48.22 13.9ih 8 2ilikm
+ 11.6%° 21" 0.7'm 36.7% 21.4° 13.9¢
Po - 32.8ect 30.7° 17.9° 31.3¢t 15.9¢efd 1 1Mhie
+ 23.30 7. 1kml 3.5h0 28.1beef 30.6° 21.3%®
Pa - 29.6¢f 29.7° 18.8° 33.34 10.7kh 5.]nlkm
+ 23Ki 15.8¢ 8.2¢ 29, 3deef 30.4° 20.4¢
SH 0 - 9.5 7.2kml 3.1% 21.5ki 5.6mn! 3.3
+ 2.6 L7 0.9'km 5.8m 9.3kl 7.4ilkm
Gm _ 24dhi 22 11.44 26M 2.3" 1.2°
+ 13.6"P 12.7¢ 7¢t 15.6! 7.9mK 4.9nim
Gi - 13.3mp 9.9hii 5.7¢ 33.5% 10.1% 8.4tk
+ 7.29 4.8m 2. 3tkmi 19.34 18,1 14.1%
Po - 15.8mom 28.4° 15.6° 33.84d0e 9.64! 7.2ilkm
+ 8.3 6.9km! 4 4heii 25.7hie 18.1¢ctd 12.7%
Pa - 10.39°p 24.3¢ 12.4d 30.320eet 4mn 2.7
+ 2.2" 12.30ef 5.3hef 17.84 18.8%¢ 12.81

Po: Pochonia chlamydosporia, Pa: Purpureocillium lilacinum, Gm: Glomus mosseae Gi: Glomus intraradices
H: Helenderi, SH: Shorabi, Gf: Gf 677
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Values followed by the same letter in each column are not significantly different using LSD test (P<0.05, n=5)
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