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Design

• Evaluate the effects of cultivar, seeding rate 
and fertility on malt quality in five sites in 
Eastern North America 

• Cerveza vs. Newdale 
• 200 vs. 400 seeds m-2 
• 0, 30, 60, 90, 120 kg N-ha 

• Five sites  
– Charlottetown, Princeville, Ottawa, New 

Liskeard, Ithaca





Yield vs. N-rate
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TKW vs. N-rate

25

35

45

55

65

Charlottetown Ithaca New Liskeard Ottawa Princeville
Site

Th
ou

sa
nd

 K
er

na
l W

ei
gh

t (
g)

factor(nrate)

0 kg/ha

30 kg/ha

60 kg/ha

90 kg/ha

120 kg/ha



Test weight vs. N-rate
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• Overall, N-rate had the greatest effects 
on barley characteristics regardless of site 

• Both S-rate and CV had little or no effect 
on measured agronomic traits 
– however slightly higher TKW and test weight 

at lower seeding rate



Barley and Malt Quality

• Full suite of barley and malt quality 
analysis performed on both seeding rates 
and 0, 60, 120 kg/ha N 

• Barley: kernel weight, plumpness, moisture, protein 
content, germination energy, germination index, pre-
germination  

• Malt quality testing: steep-out moisture, malt 
yield, fine extract, malt protein, soluble protein, wort 
beta-glucan, wort viscosity, diastatic power, alpha –
amylase, FAN, friability



Grain Protein
• Protein levels were 

acceptable for 
malting purposes 
although on the low 
side in some locations 
at the 0 N-rate 

• A significant N-rate 
effect (p<0.05) was 
observed 

• No significant effect 
of seeding rate or 
variety 
!

• Princeville - 10.8% 
• Charlottetown - 10.8% 
• New Liskeard – 12.6% 
• Ottawa – 12.3%



Barley and malt quality analysis
• RVA results reflected wet harvest conditions 

resulting in high incidence of substantial pre-
germination. 

• A high degree of pre-germination had some 
effects on the germination energy (GE); in 
March 2015 (when the samples were processed) 
GE values ranged from 77 to 95%. 

• The steep-out moisture ranged from 46 to 49% 
(higher than normally desirable probably due to 
smaller kernels and pre-germination).



Malt quality analysis - highlights
• The levels of starch degrading enzymes were adequate; 

increasing slightly with increasing nitrogen rate. 
• Wort soluble protein and FAN were relatively high;  

– Soluble protein ranged from 5.46 (Charlottetown) to 7.15% 
(Ottawa)  

– FAN ranged from 235 (Charlottetown) to 313 mg/ml (Ottawa)  
• Consequently Kolbach index and wort color were also 

high with values in the range of 48 to 53 % and 3.35 to 
4.92 respectively. 

• The fine extract ranged from 78 to 82%  and decreased 
with increasing N fertilization rates  

• Modification went into proteolytic enzymes but not 
enough cell wall degrading enzymes leading to high and 
very variable β-glucan contents in wort. 



Wort β-glucan
• N-rate had a significant 

effect on wort β-glucan 
levels 

• Significant variety 
effect;  

      Cerveza > Newdale 
• No significant effect of 

seeding rate variety 
• Large variability 

observed among reps
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