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Abstract

Barley production in the north and northeast of Thailand is very small compare with demand
in the country. Yields are generally very low. Boron deficiency is one of the primary reasons for the
low yield. . Boron deficiency in barley can cause sterility and grain set failure, and different
genotypes will respond to boron deficiency differently. An understanding of boron response in barley
genotypes with different boron efficiency may be useful in the selection of varieties for low boron
soils. Three experiments were carried out in sand culture in the 1998/1999 and 1999/2000 seasons, at
Chiangmai University.

In experiment 1, two barley genotypes, Stirling and BCMU 96-9 were evaluated at 5 levels
of boron, 0, 0.33, 1, 3.3 and 10 1M, added to the nutrient solution. It was found that in Stirling, the
number of spikes/plant, spikelets/spike, grains/spike and Grain Set Index (GSI) were lowest at M
B level which GSI was 12.6 % and flag leaf boron concentration at full boot stage was 8 mg B/kg.
Similary, the number of spikelets/spike, grains/spike and GS! of BCMU 96-9 were lowest at 0 UM B,
the GSI was 27% which was higher than the GSI of Stirling and flag leaf boron concentration was
10.4 mg B/kg. Increasing boron increased the number of spikes/plant in Stirling and number of
spikelets/spike and GSI of both genotypes. The highest GSI for Stirling was 66.9% when 3.3 HM B
was added to the nutrient solution and highest flag leaf boron concentration was 19,1 mg B/kg at 10
MM B , whereas the highest GSI for BCMU 96-9 was 57.1% and flag leaf boron concentration was
18.7 mg B/kg at 3.3 1AM B level but the GSI was decreased at 10 [LM B level,



In experiment 2, the same genotypes were grown at 3 levels of boron, 0, 0.1 and 1 LIM.
Stirling at 0 and 0.1 JIM B level had slower development rate which flag leaf and spike emerged later
than at 1 JAM B level. At 65 days after planting, there was 1 spike/plant at 0.1 UM B level and 4
spikes/plant at 1 JA\M B level. And after 75 days, there was 1 spike/plant at 0 JUIM B level and 3
spikes/plant at 0.1 LAMB level whereas at 1 LUM B level has 8 spikes/plant. In contrast, development
rate of BCMU 96-9 did not respond to boron. At 0 [LLM B level, both genotypes had shortest spike
size, and lowest GSI and mu.ber of grains/spike. There were 6 spikelets and 9 spikelets per spike in
Stirling and BCMU 96-9 respectively. GSI in Stirling was 5.7% and 5.9% in BCMU 96-9, and both
genotypes had 1 grains/spike. When 1 JAM B was added to the nutrient solution, the number of
spikelets/spike and GSI were inc_reased to 20 in Stirling and 26 in BCMU 96-9,while the GSI was
82.5% in Stirling and 72.3% in BCMU 96-9. The number of grains/spike was increased to 15
grains/spike and 17 grains/spike in Stirling and BCMU 96-9, respectively, with the addition of 1 PIM
B.

In experiment 3, main stem and tillers of Stirling were determined with 3 levels of boron, 0,
0.1 and 1 [AM. The development rate were late at low B level, even severely in tillers, In each B
level, the number of spikelets of main stem and tillers was not different but GSI of main stem was
higher than of tillers. At 0 and 0.1 LM B level, GSI ranged from 16% to 38% in main stem and 3% to
26% in tiller, and flag leaf boron concentration of main stem ranged between 3.3 and 8.8 mg B/kg
and in tiller ranged between 3.9 and 8.2 mg B/kg. When boron increased to 1JtM, GSI was increased
to 96.1% and 83.4% in main stem and tiller respectively. Flag leaf boron concentration of main stem
was increased to 13.3 mg B/kg higher than of the tillers, which was 9.1 mg B/kg. In addition, at 0 and
0.11UM B level, there was no difference of number of grains/spike between main stem and tiller but at
1AM B level, spike of main stem had more grains than tiller.

From these experiments it may be concluded that in Stirling, boron deficiency delayed
reproductive development, depressed the number of spikes/plant, spikelets/spike, grains/spike and the
GSI. The adverse effects of boron on tillers are more severe than on the main stem, In BCMU 96-9,
boron deficiency had smaller effects on reproductive development and number of spikes/plat than in
Stirling, but boron deficiency also depressed the number of spikelets/spike, grains/spike and the GSI
of BCMU 96-9. However, these adverse effects of boron on vegetative and reproductive growth of

the two barley genotypes did not correlate with the boron concentration in tissues such as flag leaf or
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ear. Nor can tissue boron be used to distinguish between the Stirling and BCMU 96-9 for their small

different in boron efficiency .



