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Introduction 
 

Wheat, next to rice, is the most important cereal crop in Bangladesh. Its yield is very low, 

slightly above 2 t ha
-1

. This low yield is mainly because of boron deficiency in Bangladesh soils. 

Boron deficiency causes yield loss of wheat through grain sterility (Rerkasem et al., 1989; 

Abedin et al., 1994; Jahiruddin et al., 1995). This element requirement may vary among plant 

species and also among genotypes within a species (Rerkasem, 2002). Wheat varieties may differ 

in their sensitivity and response to boron deficiency (Rerkasem and Jamjod, 1997; Kataki et al., 

2001; Ahmed et al., 2007). Jamjod et al. (2004) reported that genotypic variation among three 

wheat genotypes (Bonza as B inefficient, SW41 as moderately B inefficient and Fang 60 as B 

efficient) for response to B could be accounted for by two genes, Bod1 and Bod2. Boron efficient 

wheat variety (Fang 60) may have greater ability to accumulate B from the growing medium 

than B inefficient variety (SW41) for contributing to reproductive development e.g. pollen 

viability (Nachiangmai et al., 2002). Boron deficiency of wheat can be overcome by two ways: 

(i) addition of B fertilizer to soil or crop, and (ii) use of B efficient wheat variety seed. Generally, 

the farmers of Bangladesh don’t use costly boron fertilizer. Therefore, the screening and 

selection of boron efficient wheat varieties could be the most cost effective solution for 

improving wheat yields in Bangladesh. The present study was undertaken towards that end.  

 

Methodology 
 

The experiments (sand culture) were conducted in a net-house of the Bangladesh Agricultural 

University (BAU), Mymensingh to evaluate a set of wheat varieties and advanced lines from 

Bangladesh against B efficient and inefficient varieties from Thailand for their response to low B 

supply as to identify the B efficient wheat genotypes over two years (2006-07 and 2007-08).  

Seven pre-germinated seeds were sown in each well-drained earthen pots (each 26 cm diameter, 

25 cm height) filled with pre-washed sand. There were three replications for each genotype and 

B treatment. Distilled water was added twice daily for the first five days and the nutrient solution 

with and without B (0 and 10 µM) was added daily until the crop attained maturity. Composition 

of 1 litre nutrient solution (Broughton and Dilworth, 1971) was 1000 µM CaCl2, 250 µM MgSO4, 

500 µM KH2PO4, 10 µM Fe EDTA, 250 µM K2SO4, 1 µM MnSO4, 0.5 µM ZnSO4, 0.2 µM 

CuSO4, 0.1 µM CoSO4, 0.1 µM Na2MoO4, and 5 mM KNO3. The pots were flushed with distilled 

water every 4 weeks. The wheat genotypes (varieties and lines) were compared with respect to 

grain set and grain yield plant
-1 

(g).   

 

Results 
 

Wheat genotypes differed in their response to B application to soil. Based on the grain yield 

result , the 41 tested genotypes can be classified into four groups (Fig.1): B inefficient (< 70% B 

efficiency), moderately B inefficient (71-80% B efficiency), moderately B efficient (81-90% B 

efficiency) and B efficient (> 90% B efficiency). As appeared from 2007-08 experiment, 13 

genotypes (3 varieties and 10 breeding lines) were found to be B efficient (B inresponsive), 22 

genotypes (14 varieties and 8 lines) moderately B efficient(moderately B  inresponsive), 5 

genotypes (4 varieties and 1 line) moderately B inefficient (moderately B responsive) and the 

only one genotype i.e. Shatabdi B inefficient (B responsive). This B efficiency results little 



varied with the results obtained with the previous year i.e. 2006-07. However, for all cases, the 

same variety or advanced line showed either above 80% B efficiency or below 80% B efficiency 

indicating either B efficient/ moderately B efficient or B inefficient/moderately B inefficient.   
 

The Thai check varieties ‘Fang 60’ and ‘SW41’ which are recognized as B efficient and 

inefficient, respectively, in the present study, appear to be B efficient/ moderately B efficient and 

B inefficient/moderately B inefficient over two years. The most commonly grown Bangladeshi 

varieties such as ‘Shatabdi’ showed its performance as either B inefficient or moderately B 

inefficient variety, and ‘Sourav’, ‘Prodip’ and ‘Sufi’ showed as either B efficient or moderately 

B efficient varieties. Three advanced lines i.e. ‘BAW 1051’, ‘BAW 1086’ and ‘KRL-1-4’ 

appeared to be B efficient genotypes. 
 

Wheat cultivar response to added boron showed considerable variation between two years, so it 

is unclear that under what conditions the boron translocation from the vegetative part to the 

reproductive part is affected and at what stage of plant development does this take place. Our 

field data (not reported) indicate that high temperature and water stress at specific stages of plant 

development might have an interacting effect on boron translocation to the reproductive part.  
 

The grain yield was strongly associated with the number of grains spike
-1

. The grain 

concentration of boron in ‘Sourav’ under B treatment was considerably increased while the straw 

concentration of B remained almost unaffected (data not shown). Similar result was noticed in 

‘Fang 60’ (B efficient check variety) with B treatment. On the other hand, in ‘Shatabdi’ both 

grain and straw B concentrations had markedly increased due to B addition to soil 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1  Boron efficiency of different genotypes of wheat (2008-09) 
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Conclusion 
 

‘Sourav’, ‘Prodip’ and ‘Sufi’, among the Bangladeshi varieties, were found to be the most B 

non-responsive (B efficient) varieties. Thus, these varieties can be regarded as breeding materials 

for development of new wheat varieties that would be tolerant to B deficiency. On the other hand, 

‘Shatabdi’ appeared to be the most responsive variety.  
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