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Heritability and identification of DNA marker for tolerance to iron
deficiency in calcareous soil in mungbean
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ABSTRACT: Chlorosis caused by iron deficiency is the most serious problem of mungbean (Vigna radiata (L.)
Wilczek) grown in calcareous soils. Total yield loss may occur in susceptible cultivar. The objectives of this study
were (1) to estimate heritability (A?) of iron deficiency tolerance and (2) to identify microsatellite markers associated
with the tolerance. An F, recombinant inbred (RIL) population of 122 lines derived from a cross between KPS2 (sus-
ceptible) and NM10-12 -1 (tolerance) was used in this study. The progeny population and their parents were sown in
a randomized complete block design with two replications in a calcareous-soil field at Nakhon Sawan Field Crops
Research Center. Reaction to iron deficiency was evaluated by visual scoring and measuring soil plant analytical
development (SPAD). Both visual score and SPAD value showed continuous segregation, suggesting quantitative
nature of the tolerance. The two traits showed highly negative correlation (r = - 0.87). Heritability estimates (h2) of
the tolerance were high being 0.88 for visual score and 0.86 for SPAD value. SSR analysis revealed that three markers
(VAG100, VR169 and VACO031) linked to calcareous soil tolerance. VAC031 was the most closely linked marker and
it explained 59.56% and 59.41% of the total variation of visual score and SPAD value, respectively. VAC031 may be

used as an alternative tool for selection of mungbean genotypes for tolerance to calcareous soils.
Keywords: Vigna radiata, calcareous soils, chlorosis, heritability, correlation
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Table 1 Analysis of variances for visual score and SPAD value in 122 F9 lines.

Mean Square

Source df
Visual score SPAD value
Replication 1 0.64 2.66
Line 121 3.66*+" 3.66%**
Error 121 0.23 0.27

Ve = significant at 0.001

Table 2 SSR markers statistically associated with iron-deficiency tolerance in F9 population from the KPS2 x

NM10-12
Marker name Visual score SPAD value
Probability (P) R’ (%) Probability (P) R’ (%)
VAG100 1.23x 107 4.3 3.36 x 10 2.90
VR169 4.29x10™ 9.11 217 x10* 10.07
VAC031 1.45x 107 59.56 1.81x 107 59.41
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