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Abstract

Actions gene for boron (B) efficiency in wheat and barley were studied by using
parental lines that were different in B responses and their F, hybrids. These parent fines
were B efficient (E), moderately B efficient (ME), moderately B inefficient (MI) and B
inefficient (|). For F, hybrids, efficient (E) genotypes were use as female line include with
male lines that different in B response that were E x ME, E x Ml and E x I. This study was
evaluated in the 2000/2001 season at the Multiple Cropping Center, and Department of
Agronomy, Faculty of Agriculiure, Chiang Mai University. Wheat and barley were
evaluated in sand culture arranged in @ Completely Randomized Design with three
replications and two factors (B and genotypes). The first factor was B at four levels (0,
0.1, 1 and 10 uM) added to otherwise complete nutrient solution and the second factor
was four wheat genotypes [Fang 60 (E), CMU 88-9 (ME), SW 41 (MI) and Bonza (I)] and
their F, hybrids Fang 60 (E) x CMU 88-9 (ME), Fang 60 (E} x SW 41 (M1} and Fang 60 (E)
x Bonza.{l) and four barley genotypes [BRB 9604 (E), BRB 9 (ME), BCMU 96-9 (Ml} and
SMGBL 91002 (I)] and with their F, hybrids BRB 9604 (E) x BRB 9 (ME), BRB 9604 (E) x
BCMU 96-9 (MI) and BRB 2604 (E) x SMGBL 91002 (i).



For vegetative growth of the parents, barley had the highest straw dry weight
and number of tillers without added B, and increasing B depressed the straw dry weight
and tiller number. Exceptions were BRB 9604 and wheat which no response to B in
these parameters of vegetative growth. In reproductive growth, B deficiency depressed
grain set of both barley and wheat except in Fang 60 and BRB 2604. In barley, B
deficiency also depressed the number of spikelets except in BRB 9604.

Gene actions for B efficiency in wheat, measurable as grain set, were compleie
dominant. Furthermore gene actions of F, hybrids in wheat were similar to the most
efficient parent, Fang 60. In barley, gene actions for B efficiency displayed as grain set
and spikelet spike'1 depended on the parent lines and severity of B deficiency that
ranged from complete dominant to incomplete dominant. The effects of B deficiency on
grain set and spikelets spike'1 in the F, from BRB 9604 x BRB 9 were similar to those in
the more efficient parent, BRB 9604, This indicated that the B efficiency gene was
dominant. Grain set of the F, from BRB 9604 x BCMU 96-9 were, on the other hand,
close to BCMU 96-9, indicating that B efficiency gene was recessive, but the response
to B of spikelets spike'1 was intermediate between the parents, indicating an additive
gene action. Grain set responses to B in the F, from BRB 9604 x SMGBL 91002 were
similar to those in SMGBL 91002, suggestive of a recessive B efficiency; but of the effect
of B deficiency on the number of spikelets spike’1 in the F1 were close to the B efficient
parent, BRB 9604, suggesting that B efficiency gene was dominant.

In conclusion, gene actions for B efficiency in wheat and barley were different. in
wheat B efficiency gene was found to be dominant and in barley the gene actions
ranged from dominant to recessive dependent on the combination of parent lines and
levels of B deficiency. It is important to take these findings into account when selecting

for B efficiency in breeding programs.





