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INFLUENCE OF CROSS-BREEDING ON THE
PHYTIC ACID CONTENTS OF LOW PHYTIC ACID

RICE AND SOYBEAN MUTANTS

Phytic acid (myo-inositol 1,2,3,4,5,6-hexakisphosphate), the major storage form of phosphorus in crops, is con-
sidered as an anti-nutrient for monogastric animals and humans, and phytic acid-derived P in animal waste
plays an important role in water pollution. Therefore, various efforts have been made to obtain low phytic
acid (lpa) crops, e.g. by mutation breeding. Lpa mutant lines often exhibit lower grain yield and seed viability
compared to their wild-types, and there have been attempts to minimize these negative effects by cross and
selection breeding. However, the impact of these crossing steps on the contents of phytic acid in the result-
ing progenies have not been investigated. In this study, three lpa mutants of rice (Oryza sativa L.) called:
Os-lpa-XQZ-1, Os-lpa-XS110-2 and Os-lpa-MH86-1; and three lpa mutants of soybean (Glycine max L. Merr.)
including: Gm-lpa-ZC-2, Gm-lpa-TW-1 and Gm-lpa-TW-1-M developed through γ-irradiation mutation in-
duction were used for cross-breeding experiments with different commercial wild-types. The progenies were
genotyped using molecular markers to identify homozygousWT and lpa plants from generations F3 to F8. For
rice, the contents of phytic acid in the homozygous lpa mutant progenies grown at different field trials were
dependent on the phytic acid contents of the crossing parents, the environmental conditions and the type
of mutation. For soybean, all homozygous lpa mutants carrying the GmIPK1-mutation showed a significant
signature of lower inositol phosphates. For each cross the generated homozygous lpa mutant progenies dis-
played consistently decreased levels of phytic acid contents compared with the corresponding homozygous
wild-type progenies and the original parental wild-types. The elaborated data provide an important analytical
basis for further implementations of mutation breeding in the generation of lpa crops.
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