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IDENTIFICATION OF LATENESS GENES AND THEIR PLEIOTROPIC EFFECTS
= ON OTHER AGRONOMIC TRAITS IN RICE, Orpza safiva L.

(1 FBABEFORERCREBECRIET MR ETOLERM)

Heading time of rice is one of the imf;ortant agronomic traits for seasonal and regional
adaptability of cultivars. The present study was carried ont to idéntify genes for late heading and to
elucidate the pleiotropic effects of heading time genes on other agronomic traits in rice. The
experiments were conducted at the Facalty of Agriculture, University of the Ryukyus, Okinawa.

Genetic analysis of late heading had been conducted using five near isogenic lines of
Taichung 65, T65-ef2(t), T65-ef3(t), T65-LH2, T65-LH1 and T65-LH7. Each of which carried the
tentatively lateness genes, ef2(t), ef3(t), ef#(t), ¢fS(t) and eft(t), respectively. Various genetic analyses
such as allelism test, trisomic analysis and linkage study were performed. We found that gene /2(1)
was independent of the earliness genes, Efx on chromosome 3 and Effon chromosome 10. Results of
trisomic analysis suggested this mutant was located on chromosome 9. Gene ef3(t) was allelic to Ef1
and distributed in several rice varieties in Asia. Gene ef/(t) was allelic to Efx and independent of Eff.
Linkage analysis revealed that ef#(t) was linked to Hg and dl by the recombination values estimated
at 33.2% and 16.8%, respectively while segregating independently from bcl. Based on these findings,
the designations of the above three genes should be ef2, ef3 and ef4. Whereas gene ¢f5(t) was
independent of ef2, ef3 and eff. This mutant was linked to W on chromosome 6 by the
recombination value of 18.7%. Consequently, the designation of this gene was suggested as ef5.
While gene ef6(t) was independent of EfI, Efx, ef2, of3, ef4 and ef5. Results of trisomic analysis
showed that ef6(t) was Jocated on chromosome 7. Moreover, it was obtained that ef6(t) was
independent of gl and linked to Re by the recombination value of 43.8%. Hence, the designation of
this mutant should be ¢f6. ' ,

On the other hand, study on the pleiotropic effects of heading time genes, Efl, ef3, ef¥, ef5
and ¢f6 on other agronomic trajts was carried out using five near isogenic lines-and T65 as control.
Results showed that EfI pleioiropically decreased leaf number, plant height, biomass, leaf area and
100-grain weight. Interestingly, the mutant did not affect grain yield. ef3 exerted no effect on leaf
number, plant height, leaf area and grain yield while increasing biomass and 100-grain weight. While
the pleiotropic effects of ¢f4 were almost similar to those of ef3 except that eff increased grain yield
by about 13%. ef5 increased and decreased leaf number and grain yield, respectively, and it did not
affect plant height, biomass, leaf area as well as 100-grain weight. Moreover, genetic effects of ¢f6
were nearly equal to those of ef3, however, this mutant increased 100-grain weight and did not affect
grain yield. Based on these results particularly when heading time and grain yicld are considered, EfJ,
¢f3 and ¢ff would be the most important genetic resources for the umprovement of rice varieties
adapted to growing environment similar to the present study, Okinawa.
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sk E  |Agronomic Traits in Rice, Oryza sativa L.
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