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Research Questions

 An optimum seeding rate is a first important step to-
wards maximizing grain yield. Information about the opti-
mum seeding rate of HRSW cultivars at the time of release 
is highly desirable.  Unfortunately, the high turn-over in 
cultivars makes it challenging to conduct the needed field 
research in a timely manner.  Advances in molecular ge-
netics have yielded insight in the genetic control of tillering 
and day length sensitivity.  A single gene on chromosome 
arm 1AS is responsible for tiller inhibition (Richards 1988, 
and Spielmeyer and Richards 2004).  Most of the variation, 
however, is controlled by a number of QTLs.  Li et al. 2002 
has shown that two of these QTL are located on chromo-
some on 6AS and 1DS.  Likewise, day length sensitivity and 
vernalization requirements are controlled by relative few 
genes and can readily be assessed by raising seedlings in 
the greenhouse and subjecting the genotypes to molecular 
marker analyses. To determine whether the current HRSW 
varieties differ for the day length sensitivity, vernalization, 
tiller inhibition genes, and quantitative trait loci associated 
with tillering that have been reported in the literature.

Results

Eighteen of the 27 varieties evaluated are day-length 
sensitive.  While 15 of the same 27 varieties carry either 
the Rht1 or Rht 2 allele for semi-dwarf plant stature. Twenty 
three and 25 of the spring wheat varieties carried the ver-
nalization allele at the Vrn-A1 andVrn-D1 locus, respective-
ly.  Iqbal et al. (2007) reported that presence of Vrn-A1a 
was common in Canadian spring wheat varieties and was 
linked to early maturity, while Vrn-D1 is commonly found in 
CIMMYT germplasm that best adapted to tropical and sub-
tropical regions.   

The hill plot study to evaluate the maximum number of til-
lers per variety at four different seeding dates showed that 
varieties differ for maximum number of tillers within seed-
ing dates and between seeding dates.  As planting was de-
layed the number of tillers that produced declined (Figure 1 
and 2).  Varieties that were day length insensitive showed 
a less sharp decline in number of tillers than varieties that 
were day length sensitive.  Likewise, the tillering response 
of semi-dwarf varieties to planting delays was different than 
the standard height cultivars.
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Application/Use

The data generated to date has no application use for 
individual producers,

Materials and Methods

The current pool of HRSW cultivars were screened for day 
length sensitivity (Ppd locus), plant height, (Rht1, Rht2 , and 
Rht8 loci) , and vernalization (Vrn-A1, Vrn-B1, Vrn-D1, Vrn-
B3 loci) by Dr.  Shiaoman Chao at the Wheat Genotyping 
Center at the USDA-ARS Cereal Crops Research Units in 
Fargo, ND.  Discovery of the QTLs for tillering were not at-
tempted due to concerns about he protocol. Instead a small 
field experiment was conducted in which tillering capacity of 
individual varieties was evaluated at four different planting 
dates in small hill plots in Crookston.

Economic Benefit to a Typical  
500 Acre Wheat  Enterprise:

The data generated to date has no economic benefit to a 
typical 500 acre wheat enterprise.
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12:  APPENDIX 
 
 
Figure 1 Average number of tillers per plant of 18 day length insensitive HRSW varieties. 

 
 
 
 
Figure 2 Average number of tillers per plant of 9 day length sensitive HRSW varieties. 
 

 
 
 
 
 
 
 


