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The Genetic Source for Boron Tolerance in Barley
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Abstract : Responses of barley genotypes to boron (B) were studied in two growing season, 1997/98 and
1998/99. A preliminary screening was conducted in the first season with advanced lines of barley from the Barley
Thailand Yield Nurseries 97/98. The barley lines were tested in sand culture containing washed river quartz sand,
watered with complete nutrient solution without added B. Boron efficient (Fang 60) and moderately inefficient (SW
41) wheat genotypes were included as checks. Barley genotypes with different levels of B tolerance were selected for
turther screening in the next season.

In 1998/99, the selected barley lines and 4 wheat checks (ranging from B inefficient to efficient) were evaluated
on a low B soil in a split plot design. The B levels were in main plots in four replications and genotypes were in
subplots. Boron levels included nil (B0), 1 kg borax ha ' (B1), 10 kg borax ha ' (B2) and 2000 kg lime ha ', to
accentuate B deficiency (BL). Barley genotypes were found to vary in their response to B in terms of number of grains
ear "', grains spikelet "', grain set index (GSI) and grain yield. |

The range of responses found was comparable to that expressed in the wheat checks. In the low B sreétments,
grain set was severely depressed in many of the barley genotypes but not in BRB 9604 and BRB 9642. These two
genotypes of barley appear to be as tolerant to B deficiency as Fang 60, the most B efficient wheat. Such barley
genotypes may be expected to avoid B deficiency-induced grain set problem in low B soils in the Northern and Northeastern

Thailand. BRB 9604 and BRB 9642 might also be used as sources of B efficiency in breeding programmes.
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Table 1 Response of advanced lines from Barley Thailand Yield Nurseries 1997/98 grown in

sand culture and in the field.

Sand culture (B deficient) Field (B sufficient)
Genotypes Origin ¥ GSIY % of checks GSI % of checks
% Fang 60 SW 41 (%) Fang 60 SW 41
Two-row barley -
BRB 9604 BRB 90.0 91 138 93.1 100 96
BRB 9624 BRB 85.3 87 131 94.7 102 98
BRB 9 BRB 79.9 81 123 95.0 102 98
BRB 9609 BRB 75.2 76 115 94,7 102 23
BRE 10 BRB 74.5 76 114 88.7 95 92
BRB 11 BRB 2.5 74 111 94.7 102 98
LARTC-BL9101 LMP 64.1 65 98 98.3 106 102
BRB 9621 BRB 64.5 62 94 85.7 92 89
LARTC-BL9119 LMP 60.7 62 93 94.4 102 98
LARTC-BL9408 LMP 419 49 73 85.0 91 88
SMGBL 9408 SMG 423 43 66 99.0 106 102
SMGBL 94026 LMP 40.4 41 62 713 76 74
LARTC-BL9410 SMG 438 5 8 875 9% 91
SMGBL 94003
FNBL8309-34-SMG-1-1 SMG 552 56 85 97.0 104 100
FNBL8306-BC-SMG-i-1 SMG 46.5 47 1 69.2 103 100
FNBL #140 SMG 459 47 70 96.2 103 100
FNBL844044-SMG-1-1-1 SMG 38.9 40 60 933 100 97
FNBL8403-6-SMG-1-2-1 SMG 370 38 57 96.2. 103 100
FNBL8403-17-SMG-1-1-1 SMG 345 35 53 93.7 101 97
SMG1 SMG 319 32 49 98.7 106 102
BREB2 BRB 24.7 25 38 91.5 98 95
Wheat (checks)
Fang 60 (E) 983 1060 151" 93.0 100 96
SW 41 (MI) 65.1 66~ 100 96.6 104 100

Note : Two bread wheat genotypes, Fang 60 (B efficient, E) and SW 41 (moderately
B inefficient, MI) were included as checks.
BRB = Boon Rawd Brewery Co. Ltd.
Y Lmp = Lampang Agricultural Research Training Center
SMG = Samoeng Upland Rice and Temperate Cereals Experimental Station.
¥ Grain Set Index (%)
“and " Significantly different from check cultivars at p<0.05, 0,01 and 0.001, respectively.
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Table 2 Number of spikelets spike ' of barley and bread wheat genotypes grown

in four levels of B.

Genotypes B treatments Mean
BL B0 Bl B2
Two row barley
BRB 9624 14.2 14.9 15.6 155 i150b
BRB 9604 16.5 15.9 15.6 15.9 16.0 cd
SMGBL 91002 211 21.5 214 20.9 21217
BCMU 969 238 24.1 255 24.6 245¢g
Six row barley
FNBL 8309 13.6 13.0 13.6 13.2 13.3a
SMG1 14.4 14.9 154 150 14.9b
BCMU 96-1 177 i7.1 18.2 17.5 17.6¢
BRB 2 162 16.9 17.1 16.5 16.7d
Bread wheat
Fang 60 15.0 15.8 16.6 158 15.0 bed
CMU 88-9 164 16.1 17.2 15.7 i6.4d
SW 41 17.3 17.2 18.8 17.6 17.7e
Bonza 15.1 14.7 16.5 15.4 15.4 be

Ftest : B™, G, BxG™, *** significant at p<0.001

" Mean within a column with different letters are differ significantly at p = 0.05 with LSD.
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Figure 1 Effect of B treatment (B) on number of grains spike ' of barley and bread wheat

genotypes (G). (B x G significant at p<0.001 LSDMS= 6.5)
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Figure 2 Effect of B treatment (B) on number of grains spikelets "' of barley and bread wheat

genotypes (G). (B x G significant at p<0.001 LSD, = 4)
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Two-row barley
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B BRB %04
SMGBL 91002
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B sMmGi
E BCMU%-1
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Wheat
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SW 41 (M)
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Figure 3 Effect of B treatment (B) on Grain Set Index (%) of barley and bread wheat

genotypes (G). (Bx G significant at p<0.001 LSD_ = 16.9)
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rigure 4 kitect of B treatment (B) on grain yield (g m™) of barley and bread wheat

genotypes (G). (B x G significant at p<0.001 LSD, = 65)
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