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Interaction between the root-knot nematode, Meloidogyne javanica and
the crown gall bacterium, Rhizobium vitis, in three almond rootstocks

SH. Fathi' and A.A. Fadaei Tehrani'”

(Received: 4.10.2014; Accepted: 9.4.2016)

Abstract

Incidence of the root-knot nematode, Meloidogyne javanica and the crown gall bacterium, Rhizobium vitis,
are increasing in different regions of Iran. In order to evaluate the response of different almond rootstocks to
interaction of the root-knot nematode and the crown gall bacterium, three rootstocks viz. GN15, GF677 and
Hybrid of peachxShoorabi almond, inoculated with M. javanica and R. vitis in a factorial experiment with
completely randomized design under greenhouse condition. Almond rootstocks were transferred to the main
pots, and then the pots were inoculated by 9000 eggs and second stage juveniles of the nematode per pot.
Three weeks after inoculation, the rootstocks were inoculated with a suspension of 10* of bacterial cells at
the rate of 1% (V/W). Three month after the last inoculation, the growth indices of plant and nematode as
well as pathogenicity indices of the bacterium were measured. The results showed that except GN15, other
rootstocks were susceptible to nematode. The rootstock GN15 was susceptible to R. vitis. As a result,
nematode infection predisposed GNI15 to bacterial infection, but bacterial infection had no effect on
nematode indices.

Keywords: Almond, Bacterial pathogenicity, Meloidogyne javanica

* A part of M.Sc. thesis of the first author submitted to College of Agriculture Sharekord University, Sharekord, Iran..
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Table 1. Phonotypical characteristics of Rhizobium strains, isolated from grapevine.

R. radiobacter

Test Isolate 1 Isolate 2 Control
Gram reaction - - _
YDC pigment Yellow Yellow Yellow
Fluorescent pigment - - -
O/F (@) (@) (0]
Catalase + + +
Gelatin hydrolyses - - -
Utilization of:

Malonic Acid + + -

L-Tartaric Acid + + -
Motility at pH 7 - - +
Pectolytic at pH 4.5 + + -

+: Positive reaction or growth; -: Negative reaction or growth
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Fig 1. Gall formation on tomato stem (left) and callus formation on carrot discs (right), three weeks after

inoculation with the bacterium, Rhizobium vitis.
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Table 2. Analysis variance of growth indices of almond rootstocks infected by the root-knot nematode,

Meloidogyne javanica and the crown gall bacterium, Rhizobium vitis.
MS (Mean Square)

Sources of variation daf Shoot length ~ Shoot fresh ~ Shootdry  Root fresh Root dry
(cm) weight (g) weight (g)  weight (g) weight (g)
Rootstock 2 439.5" 62.6™ 64.3" 475" 14.07
Nematode 1 81.7" 248.6™ 13.7" 1.5 4.7
Bacterium 1 72.2m 3.7 32.3% 231.4" 187.6"
Rootstock-nematode 2 199.8™ 671.6" 174.6" 191.9" 19.2°
Rootstock-bacterium 2 681.0" 412.8" 109.5" 195.9" 7.7
Nematode-bacterium 1 2483.3" 322.7" 334.6" 170.4" 26.4"
Rootstock-nematode-bacterium 2 133.4" 588.9" 117.17 188.1" 15.0°
Error 24 28.2 26.6 10.3 22.4 2.4

*: Significant at the 0.05 level; n.s.: not significant
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Table 3. Mean comparison of growth indices of almond rootstocks, infected by the root-knot nematode,
Meloidogyne javanica and the crown gall bacterium, Rhizobium vitis.

Root Shoot
Treatments Rootstocks Fresh weight Dry weight Fresh weight ~ Dry weight  Length
(@ (@ @ (@ (cm)
Control GN15 12.5% 3.7¢ 23.8% 7.8 63.8"
GF677 5.2¢ 1.2¢ 32.8° 13.9% 69.3%
Hybrid' 23.0° 5.6° 52.3° 24.8° 78.6°
Nematode GN15 10.5% 3.4¢ 17.4° 6.1 53.6%%
GF677 7.2% 1.7¢ 17.4° 9.7% 32.38
Hybrid 8.7° 2.5% 16.4° 8.7%" 446
Bacterium GN15 22.7% 10.1° 31.4° 15.0° 62.6"
GF677 9.5¢¢ 3.5¢ 12.5¢ 7.1 53.0%%
Hybrid 10.7% 5.4° 21.2% 11.8% 38.7'%
Nematode-bacterium GN15 17.0° 8.1° 22.5% 11.5% 70.3%
GF677 24.9° 10.3° 49.5° 22.3° 56.3%
Hybrid 12.8" 8.0° 19.3¢ 11.7% 45.3%

1- Hybrid of peachxShoorabi almond
s##: Means with the same letters in each column are not significantly different at 5% level according to LSD test.
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Table 4. Analysis variance of nematode indices in almond rootstocks infected by the root-knot nematode,
Meloidogyne javanica and the crown gall bacterium, Rhizobium vitis.

MS (Mean Square)

Egg masses/

Larvae /

Sources of Variation df Galls/gram gram Eggs/egg 100 g Reproduction
of root mass - factor (RF)
of root of soil

Rootstock 2 239337 220.17 1467.17 31037 0.89
Nematode 1 14681.3" 1201.7° 3885.4" 4624.0° 2.51°
Bacterium 1 1865.2" 69.4 658.7 1495.1° 0.00 ™
Rootstock-nematode 2 2293.3" 220.1° 1467.17 310.3" 0.89"
Rootstock-bacterium 2 1502.0" 115.5° 880.4" 85.4" 0.02 ™
Nematode-bacterium 1 1806.2" 69.4™° 658.7 1495.1" 0.00 ™
Rootstock-nematode-bacterium 2 1502.0" 115.5° 880.4" 85.4" 0.02 ™
Error 24 132.7 18.1 50.55 5.02 0.07

#:Significant at the 0.05 level; n.s ot significant

J& W4 s 5Sb 5 Meloidogyne javanica a Saisy 55l 4 o34l fmi GLal g, a5kl Gl pasle (Kile awlis 0 g
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Table 5. Mean comparisons of nematode indices in almond rootstocks infected by the root-knot nematode,
Meloidogyne javanica and the crown gall bacterium, Rhizobium vitis.

Treatment Rootstock Galls/gram of Egg masses/gram  Eggs/egg Larvae/100g Reproduction
root of root mass soil factor (Rf)
Nematode GNI15 2.6° 0.0° 0.0° 0.0° 0.00°
GF677 67.6° 18.3° 73.3° 14.6° 1.18°
Hybrid 93.3" 24.6" 14.6° 14.6° 0.38°
Nematode- GN15 14.3¢ 3.6 3.3 25.3° 0.20°
bacterium GF677 47.6° 17.6° 16.6° 51.3° 1.10°
Hybrid 16.6° 5.0 16.6° 30.0° 0.29°

s#: Means with the same letters in each column are not significantly different at 5% level according to LSD test.
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Table 6. Analysis variance of pathogenicity indices of Rhizobium vitis in different treatments.

MS (Mean Square)

Sources of Variation Gall weight  Gall volume
df  Galls/plant /plant (g) /plant (cm3)
Rootstock 2 6.25" 103.0° 42.8
Nematode 1 0.0™* 0.0™* 0.0™*
Bacterium 1 9.0" 171.2° 74.0"
Rootstock-Nematode 2 0.0™* 0.0™* 0.0™*
Rootstock-Bacterium 2 6.3" 103.0° 42.8"
Nematode-Bacterium 1 0.0™* 0.0™* 0.0™*
Rootstock-Nematode-Bacterium 2 0.3"% 2.2m8 1.4™°
Error 24.0 0.2 253 8.1

#:Significant at the 0.05 level; n.s ot significant

Meloidogyne _»Sais; 55\ 4 0541 plal bl g5, b JE Jolo 5L sliolen sl L oSl dwlie V I

.Rhizobium vitis ¢ 7S\ 4 javanica

Table 7. Mean comparisons of pathogenicity indices of crown gall pathogen on roots of almond rootstocks
infected by the root-knot nematode, Meloidogyne javanica and the crown gall bacterium, Rhizobium vitis..

Treatment Rootstock  Galls No./plant  Gall weight/plant (g)  Gall volume/plant (cm’)
Bacterium GN15 2.3° 6.8 11.1°

GF677 0.3° 1.9 3.3%

Hybrid 0.3° 0.7° 0.6°
Nematode-bacterium GN15 3.0° 7.5% 11.0*

GF677 0.0° 0.0° 0.0°

Hybrid 0.0° 0.0° 0.0°

Means with the same letters in each column are not significantly different at 5% level according to LSD test.
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