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Assessment of inheritance of resistance to root-knot nematode (Meloidogyne javanica)
race 1 in common bean (Phaseolus vulgaris L.) using generations mean analysis
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and Jazayeri Noushabadi, M.R.®

ABSTRACT
Sadeghi, L., Naderpour, M., Jamali, S., Samizadeh Lahiji, H., Naghavi, M.R. and Jazayeri Noushabadi, M.R. 2025.

Assessment of inheritance of resistance to root-knot nematode (Meloidogyne javanica) race 1 in common bean (Phaseolus
vulgaris L.) using generations mean analysis. Iranian Journal of Crop Sciences. 27(1): 76-92. (In Persian).

Introduction: Common bean (Phaseolus vulgaris L.) is one of the important crops of Leguminosae with
valuable sources of proteins, fiber, carbohydrates and mineral elements necessary for human diet (Lisciani et al.,
2024). However, significant numbers of biotic and abiotic stresses including plant pathogenic root-knot
nematodes (Meloidogyne spp.) affect its production (Jones et al., 2013) that necessitate breeding programs to
improve bean resistance for sustainable production. Resistance to Meloidogyne spp. often inherits by dominant
and recessive genes, affects their reproduction, and support lower population of invading nematodes (Roberts,
2022). In the present study, genetic analysis of resistance against M. javanica race 1 population in common bean
cv. Blanco and cv. Alabama #1 of CIAT and the mode of inheritance was studied.

Materials and Methods: Segregation of resistance gene(s) against M. javanica race 1 was studied in parentals,
F1, F2.1, F2-2, BC1-R, and BC;-S generations derived from crosses between the cv. Blanco (susceptible parent) x
cv. Alabama #1 (resistant parent) in common beans. The experiments were performed using completely
randomized design under greenhouse conditions of Seed and Plant Certification and Registration Research
Institute, Karaj, Iran, in 2018-2020. Root galling intensity and egg mass production were measuered and counted
following the nematode inoculation.

Results: The results of analysis of variance and means comparison among generations indicated significant
difference in phenotypic values between the susceptible parent (cv. Blanco) and the resistant parent (cv.
Alabama #1), as well as between cv. Blanco and the Fi generation. However, no significant difference was
observed between cv. Alabama #1 and the F1 generation. The phenotypic values of F2 and back cross populations
were greater than those of cv. Alabama #1 and were more similar to those of cv. Blanco, indicating relative
dominance toward susceptibility. The susceptibility vs. resistance phenotypes to the nematode in F, population
corresponded to the ratio 3:1 that was consistent with those of the generation means analysis. The variance
component analysis revealed that the variance of the dominance effects of egg mass and galling indices exceeded
that of the additive ones. Dominant genes effect were predominantly found in the susceptible parent, which
exhibited higher gall index and egg mass than those of the resistant parent.

Conclusion: The findings of this experiment indicated that selecting resistant lines of P. vulgaris against M.
javanica race 1 was not feasible in the early generations due to the instability of the genetic material. Therefore,
such efforts should be conducted in the advanced breeding generations.

Key words: Common bean, Galling index, Egg mass index, Phenotypic value, Resistance genes segregation and
Root-knot nematode
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Fig. 1. Mean comparison of root galling (a) and egg mass (b) indices of root-knot nematode race 1 in parents and

F1 hybrids of Alabama #1 x Blanco beans
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Table 2. Mean comparison of root galling and egg mass indices of root-knot nematode racel in parents and F;

hybrids of Alabama #1 x Blanco beans

L) glacs 55 GBIE jatls esg jesls
Bean genotypes  Root galling Egg mass

Blanco 7.75 7.50

Alabama#1 3.50 3.50

F1 4.80 4.67

LSD=2.98 0.0010 0.0019
S U- U RRCH FIRN g G- TS 5 B PR S B A P chdi_gfﬁdl_o-)JJ_w})Jc\_{JbQ\_ﬁ@\_ﬁ
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Table 3. Phenotypic values of resistance indices of root-knot nenatode race 1 in in parents, F1 hybrids, F»

populations and backcrosses of Alabama #1 x Blanco beans

ol Blanco  Alabama #1 =1 Fa1 Fa.2 BC;-S BCi-R

Index m*+SD? m=SD m=SD m=SD m=SD m=SD m=SD T (P1-P,)
GP sl 1+£7.75 1£3.5 1.48+4.8 1.58+6.45 1.92+6.21 1.247.5 1.56x7.4 1.86**
ElY as  1.1#75 1+£3.5 2+4.67 1.66+6.18 1.92+6.21 1.2+7.5 1.56x7.4 1.9**

A5 & sl e 53 513 e ¥ 5 o3 0355 el Bl T caty 1508 e la Gl lae Sl it TS0
! Mean; 2 Standard deviation; 2 GI; Root galling index, 4 EI; Egg mass index and ** Significant at 1% probability level
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Table 4. Phenotypic and genotypic variance and general heritability of the studied traits in the F, population of

Alabama #1 x Blanco beans

el Phenotypic variance e s bl s il S5 il PSP A
Index Blanco Alabama#l F; F> Env. variance  Genetical variance ~ Broad-sense Heritability
GI' sl 112 0.61 11 28 0.94 1.86 0.66
EP sl 1 0.58 14 262 0.99 1.63 0.62

1GI; Root galling index and 2 EI; Egg mass index

o3 035 el EIY 5y o508 Lesla GI

eSS al5 L STy s L) Balanco x Alabama#1 YW 55 El 5 Gl gla s la byl gl -0 Jsd
TIPS RIPANE

Table 5. The components of variation for Gl and El indices in Blanco x Alabama #1 beans in response to root-

knot nematode race 1

Lesls Components of variation L5 5=

Index H D Ew F F/(D*H)Y2 (H/D)+2
Gl ==z 84 336 098 1 0.19 1.25
El o= 9.6 264 1.09 1 0.2 191

w5 e el Bl 5 any, G158 jesln Gl
!GI; Root galling index and 2 EI; Egg mass index
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Table 7. Broad and narrow sense heritability in Blanco x Alabama #1 beans for resistance to root-knot nematode

race 1
(%) r o 5 2oz (%) (oo st s 2 ds2dlss

el Mahmud and Kramer ~ Allard ~ Warner ~ Mather and Jinks Falconer

Index (1951) (1960)  (1952) (1982) Average (1989)

Gl sl 0.66 0.88 0.97 0.65 0.79 0.3

El sl 0.72 0.71 0.97 0.58 0.74 0.2
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Table 7. Reactions of F1 hybrids, F, populations and backcrosses derived from Blanco x Alabama #1 beans for

resistance to root-knot nematode race 1

ol otalie Il 5
Observed frequency

Sl sy pe ol
Expected frequency

Corez sl pslis ol polas ol sl 35 g0 Lo Eretpriy
Population Number Resistance  Susceptible Resistance  Susceptible  Expected ratio  Chi-square  P>0.05
F1 9 7 2 7 2 31 0.04 0.85
Faoa 160 41 119 40 120 1:3 0.03 0.86
Fs.2 186 55 131 46 140 1:3 2.07 0.15
BC,-R(=F1xPg) 44 1 43 Susceptible - -
BC;-S(=F1xPs) 39 2 37 Susceptible - -
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