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OPTIMUM SEEDING RATES FOR THE HRSW VARIETIES LINKERT AND 
SY VALDA PI: Dr. Joel Ransom

INTRODUCTION
With so many new wheat varieties being released each 
year, there is usually little information available about 
management practices that might optimize their yield. 
Seeding rate is one of those management practices that 
can affect the performance of variety as previous research 
has shown that varieties can respond differently to differ-
ent seeding rates. Seeding rate can affect lodging, yield 
and overall profitability of HRSW. The more information a 
producer has available to them about how a new variety 
responds to seeding rate the better they can optimize 
production.

The varieties tested in 2017 were Linkert and Syngenta’s 
SY Valda. Local researchers suggested these varieties 
based of their popularity and their phenotypic charac-
teristics. Our objective was to test the yield response of 
these varieties at three seeding rates to determine the rate 
producing maximum yield and economic return.

MATERIALS AND METHODS
In 2017, there were 10 total on-farm research sites, four 
planted to SY Valda and six to Linkert. (See Table 7 for 
a description of each trial location and Table 8 for agro-
nomic details.) The treatments for this study consisted of 
three seeding rates: 1.0 million, 1.5 million, and 2.0 million 
seeds per acre. Treatments were replicated three or four 
times at each site. At one location that was planted to SY 
Valda, the highest seeding rate was only 1.8 instead of 2 
million because that was the highest rate the farmer’s drill 
could seed.

At all sites, the trials were set up in a randomized com-
plete block design although not all of the treatments were 
randomized in each replication. Stand counts were made 
shortly after planting. A stand loss estimation was made 
with the formula: stand loss = ((live seed planted – initial

 
plant population)/live seed planted)*100. At all except 
two sites, the number of seeds planted were adjusted for 
germination, but not for potential stand loss. At location 
3 for the SY Valda trial, 10% more seed was added to 
compensate for a potential stand loss. Similarly, at location 
3 for the Linkert trial, 15% more seed was added. At these 
sites, the intent was to establish the prescribed number of 
plants in a given treatment, rather than seed numbers.

As the HRSW crop was nearing physiological maturity, 
stem or head counts were taken from each plot. We did 
this by measuring out three feet of row from at least three 
locations in each strip and counting the number of wheat 
spikes or stems. 

This entire trial was conducted with field scale equipment. 
At harvest, each strip was harvested and then weighed 
with a weigh wagon provided by MN Wheat, or from a 
grain cart from which a sub-sample was taken for quality 
analysis. MN Wheat owns one weigh wagon and borrows 
three others for timely harvest of field locations. Wheat 
yields were adjusted to 13.5% grain moisture. The wheat 
sub-samples collected from each plot was accomplished 
with an attachment to the weigh wagon’s auger as the 
grain is augured out of the weigh wagon and into a truck. 
The attachment takes a small stream of continuous grain. 
These sub-samples were immediately analyzed for har-
vest moisture and grain test weight with a Dickey John 
mini-GAC plus grain tester. Sub-samples were analyzed 
for grain protein at the Northern Plains Grain Inspec-
tion Service. There were some instances that the grower 
preferred using the scale on their grain cart to get the 
weights. In those cases, we would hold a piece of PVC 
pipe into the stream of grain as it is being unloaded into a 
truck to get the sub-samples.

1 2 3 4
Crookston Hallock Roseau Stephen

Planting Date 4/17 5/1 5/7 5/2
Harvest Date 8/10 9/1 8/29 8/30
Previous Crop Sugarbeet Soybean Soybean Sugarbeet
Soil Type Silty Clay Loam Clay Silt Loam Silty Clay Loam
Rain Data Total (in) 10.38" 7.25" 11.53" 9.16"

Table 7. Agronomic details for four locations of SY Valda seeding rate trial in 2017, NW MN.
Location

Table 7. Agronomic details for four locations of SY Valda seeding rate trial in 2017, NW MN.
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1 2 3 4 5 6
Argyle Danube Drayton Gary Red Lake Falls St Hilaire

Planting Date 4/22 4/8 5/12 4/17 5/5 5/6
Harvest Date 8/15 8/8 9/2 8/10 8/15 8/21
Previous Crop Black Beans Wheat Corn Soybean Soybean Soybean Soybean
Soil Type Silty Clay Loam Silty Clay Loam Fine Sandy Loam Loam Loam
Rain Data Total (in) 10.55" 16.89" 8.3" 12.77" 8.48" 9.28"

Table 8. Agronomic details for six locations of Linkert seeding rate trial in 2017, NW MN.
Location

Table 8. Agronomic details for six locations of Linkert seeding rate trial in 2017, NW MN

RESULTS AND DISCUSSION
The established plant stand was taken to verify how far off 
from the desired plant stand the actual stand was (Tables 
9 and 12). Combined over all locations, the established 
stand in the SY Valda trial ranged from 59.7-117.4% and 
in the Linkert trial ranged from 68.9-115.7%. Location 2 of 
the SY Valda trial experience excessively dry conditions 
while the seed was germinating which drastically reduced 
the stand as a result. The locations in both trials that had 
more than 100% stand establishment must have put down 
more seed than they calculated, however it shows how 
little stand loss there was at those locations.

Head counts were done near harvest, and showed that all 
seeding rates led to a similar number of wheat spikes per 
acre, with SY Valda averaging 3.35 million heads per acre 
and Linkert averaging slightly lower at 2.8 million heads 
per acre. The stand counts and head counts combined
to provide an estimate of stems per individual plant. For 
both varieties, stems per plant decreased as seeding rate 
increased. SY Valda ranged from 1.8-4.7 stems per plant 
and Linkert ranged from 1.3-3.5 stems per plant, from low-
est to highest seeding rates, respectively. It is important 
not to take this as absolute evidence that SY Valda tillers 
more than Linkert, as the two varieties were in separate 
trials at geographically spread sites.

At one individual location and all locations combined within 
the SY Valda trial, seeding rate had an effect on yield.
Both analyses showed the highest yield at 1 million rate, 
the second highest at 2 million, and the lowest at 1.5 mil-
lion. The difference in the yield was 3.9 bushels. There 
was also an effect on grain protein when combined over 
all locations within this trial. Protein decreased as seeding 
rate increased. Protein for the 1 million rate was 12.7%, 
1.5 million was 12.3%, and 2 million was 12.2%. Addition-
ally, using a rough economic analysis (Table 10 and 12), 
the most economic treatment was the lowest seeding rate 
in the SY Valda trial. Seeding rate did not have an effect 
on test weight at any individual locations or when com-
bined over all locations.

At all individual locations and combined over all locations 
within the Linkert trial, seeding rate did not affect test 
weight or protein. The hypothesis was that yield would be 
affected by varying the seeding rate but this was not true 
for the Linkert trial. Yield did not increase or decrease as

 seeding rates increased. These yield results are evidence 
that in 2017, increasing the seeding rate beyond 1.0 mil- 
lion seeds per acre did not lead to an increased yield for 
Linkert. The economic analysis (Table 10 and 12), showed 
the most economic treatment was the lowest seeding rate 
in the Linkert trial. The head count data leads us to think 
that enough stems per acre were produced regardless of 
seeding rate because of the wheat variety’s ability to com-
pensate with tillering, which made yields similar.

CONCLUSIONS
Grower experiences, previous research, and this year’s 
OFRN seeding rate trials show that varieties can re-
spond differently to different seeding rates. In both trials, 
the treatment with the highest net income was the low-
est seeding rate averaged across all locations. Before 
a grower heads out to seed his or her crop they need to 
consider the previous research, local experiences, seed 
count, percent germination, and stand loss before setting 
their drill. For the 2018 season, the OFRN plans to contin- 
ue trials with SY Valda, Shelly, Bolles and Croplan’s HRS 
3419 and HRS 3530.

 



Page 19     

Table 9. Effect of seeding rate in the HRSW variety SY Valda on initial plant population, stand loss, stems per acre, stems per plant,  
test weight, protein, and yield at 4 diverse locations throughout NW and WC MN and combined over three environments, 2017.

Treatment 1 2 3 4 Combined

1,000,000 1,122,880 605,484 890,560 964,902 820,315
1,500,000 1,597,200 980,100 1,285,504 1,136,819 1,134,141
2,000,000 2,113,467 1,157,244 1,808,998 1,798,157 1,588,133
LSD (0.05) 196,615 435,273 433,925 286,748 177,410
LSD (0.10) 151,315 334,986 333,949 220,681 139,693

1,000,000 112.3 60.5 89.1 96.5 82.0
1,500,000 106.5 65.3 85.7 75.8 75.6
2,000,000 117.4 57.9 90.4 89.9 79.4
LSD (0.05) 12.8 24.8 26.5 18.3 10.7
LSD (0.10) 9.9 19.1 20.4 14.1 8.4

1,000,000 3,984,933 2,809,620 3,304,107 3,255,061 3,122,929
1,500,000 3,994,613 3,046,780 3,451,243 3,833,280 3,443,768
2,000,000 3,842,960 2,836,240 3,758,421 3,913,301 3,502,654
LSD (0.05) 985,480 544,681 624,497 488,334 251,602
LSD (0.10) 758,425 419,186 480,613 375,822 198,112

1,000,000 3.5 4.7 3.8 3.4 3.9
1,500,000 2.5 3.1 2.7 3.4 3.1
2,000,000 1.8 2.5 2.1 2.2 2.3
LSD (0.05) 0.7 1.3 1.4 0.5 0.5
LSD (0.10) 0.5 1.0 1.1 0.4 0.4

1,000,000 62.6 63.4 62.6 63.0 62.9
1,500,000 64.4 63.6 62.6 63.8 63.7
2,000,000 63.3 63.6 62.4 63.7 63.2
LSD (0.05) NS NS NS NS NS
LSD (0.10) NS NS NS NS NS

1,000,000 13.0 13.1 12.3 12.3 12.7
1,500,000 12.6 12.7 12.2 11.8 12.3
2,000,000 12.4 12.3 12.2 12.1 12.2
LSD (0.05) NS NS NS NS NS
LSD (0.10) NS NS NS NS 0.3

1,000,000 99.7 95.1 97.8 94.6 96.8
1,500,000 94.7 93.1 92.3 90.1 92.9
2,000,000 94.2 94.1 95.2 92.0 93.8
LSD (0.05) NS NS 2.6 NS 1.6
LSD (0.10) NS NS 2.0 NS 1.3

NS – non-significant difference at the 95% and 90% confidence level.
LSD – least significant difference, if the means differ by more than the LSD number the numbers are statistically different.

--------------------Yield (bu ac-1)---------------------

Location

----------------Population (plants acre-1) ----------------

Percent Established

-----------Stems at harvest (Spikes acre-1) -----------

-------------Tillering (Stems plant-1) -------------

----------------Test Weight (lb bu-1)----------------

------------------------Protein (%)-----------------------

Table 9. Effect of seeding rate in the HRSW variety SY Valda on initial plant population, stand loss, stems per acre, 
stems per plant, test weight, protein, and yield at 4 diverse locations throughout NW and WC MN and combined over 
three environments, 2017.

NS – non-significant difference at the 95% and 90% confidence level.
LSD – least significant difference, if the means differ by more than the LSD number the numbers are statistically differ-
ent.
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Table 10. Effect of seeding rate in the HRSW variety Linkert on initial plant population, stand loss, stems per acre, stems per plant,  
test weight, protein, and yield at 6 diverse environments throughout NW MN and combined over four environments, 2017.

1 2 3 4 5 6 Combined

1,000,000 975,744 689,216 1,143,014 1,072,157 1,156,954 957,158 997,814
1,500,000 1,492,075 1,153,856 1,564,288 1,211,549 1,568,934 1,378,819 1,400,034
2,000,000 1,838,813 1,541,056 2,044,416 1,607,654 1,929,805 1,720,330 1,783,423
LSD (0.05) 216,620 55,500 303,783 301,728 366,574 378,371 102,083
LSD (0.10) 166,711 44,178 241,811 240,175 291,793 301,183 83,522

1,000,000 97.6 68.9 114.3 107.2 115.7 95.7 99.8
1,500,000 99.5 76.9 104.3 80.8 104.6 91.9 93.3
2,000,000 91.9 77.1 102.2 80.4 96.5 86.0 89.2
LSD (0.05) 12.8 6.3 22.7 16.1 22.7 31.6 9.1
LSD (0.10) 9.9 5.0 18.1 12.8 18.1 25.2 7.4

1,000,000 2,958,208 2,395,477 2,919,488 2,350,304 2,805,909 2,905,936 2,734,957
1,500,000 3,264,096 2,710,400 2,947,883 2,094,752 2,911,744 3,002,736 2,811,581
2,000,000 3,304,752 2,506,475 2,671,680 2,230,272 2,873,024 3,118,896 2,845,207
LSD (0.05) 492,372 166,200 735,289 516,709 490,747 257,486 185,642
LSD (0.10) 378,929 132,295 585,290 411,300 390,635 204,959 151,889

1,000,000 3.0 3.5 2.6 2.2 2.4 3.1 2.8
1,500,000 2.2 2.4 1.9 1.7 1.9 2.2 2.0
2,000,000 1.8 1.6 1.3 1.4 1.5 1.8 1.6
LSD (0.05) 0.4 0.3 0.5 0.5 0.7 0.9 0.2
LSD (0.10) 0.3 0.2 0.4 0.4 0.5 0.7 0.2

1,000,000 63.1 58.6 60.1 63.6 63.2 61.7 61.8
1,500,000 64.0 61.5 60.1 63.5 63.6 60.0 62.2
2,000,000 63.3 59.4 59.9 64.3 63.6 62.0 62.1
LSD (0.05) NS NS NS NS NS NS NS
LSD (0.10) NS NS NS NS NS 1.4 NS

1,000,000 15.0 14.9 14.0 14.9 15.0 14.5 14.7
1,500,000 15.0 14.7 14.2 15.0 15.2 14.6 14.8
2,000,000 15.0 14.6 14.2 15.0 14.8 14.4 14.7
LSD (0.05) NS 0.2 NS NS NS NS NS
LSD (0.10) NS 0.1 0.1 NS NS NS NS

1,000,000 86.9 66.8 68.5 79.5 80.7 98.6 80.5
1,500,000 88.7 68.0 68.0 79.6 79.7 94.4 80.2
2,000,000 87.7 65.6 66.9 79.8 81.8 95.4 80.0
LSD (0.05) NS NS NS NS NS NS NS
LSD (0.10) NS NS NS NS NS NS NS

NS – non-significant difference at the 95% and 90% confidence level.
LSD – least significant difference, if the means differ by more than the LSD number the numbers are statistically different.

------------------------Test Weight (lb bu-1)-------------------------

-----------------------------Protein (%)-----------------------------

----------------------------Yield (bu ac-1)----------------------------

Established %

-----------------------Population (plants acre-1) -----------------------

-------------------Stems at harvest (Spikes acre-1) -------------------

-------------------------Tillering (Stems plant-1) ----------------------

Location

Table 10. Effect of seeding rate in the HRSW variety Linkert on initial plant population, stand loss, stems per acre, 
stems per plant, test weight, protein, and yield at 6 diverse environments throughout NW MN and combined over four 
environments, 2017.

NS – non-significant difference at the 95% and 90% confidence level.
LSD – least significant difference, if the means differ by more than the LSD number the numbers are statistically  
different.
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Table 11. Economic analysis of the yield results for the SY Valda seeding rate trial combined over all locatio

Seeding Rate Seeding Rate1 Seed cost2 Yield Protein Protein3 Gross Income3

Seeds/ac -Bushels/ac- --$/acre-- -Bushels/ac- % $Gain/bu ----$/ac----
1,000,000 1.5 $18.00 96.8 12.7 0.00 $580.70
1,500,000 2.2 $26.40 92.9 12.3 0.16 $542.77
2,000,000 2.9 $34.80 93.8 12.2 0.20 $543.85

1 Estimated
2 Certified seed cost of $12.00 per bushel of HRSW
3 Protein premium of +$0.10 per fifth 

Table 11. Economic analysis of the yield results for the SY Valda seeding rate trial combined over all locations.

1 Estimated
2 Certified seed cost of $12.00 per bushel of HRSW
3 Protein premium of +$0.10 per fifth

Table 12. Economic analysis of the yield results for the Linkert seeding rate trial combined over all locations.

Seeding Rate Seeding Rate1 Seed cost2 Yield Gross Income3 Net Income
Seeds/ac -Bushels/ac- --$/acre-- -Bushels/ac- ----$/ac---- ----$/ac----

1,000,000 1.5 $18.00 80.5 $483.11 $465.11
1,500,000 2.2 $26.40 80.2 $481.12 $454.72
2,000,000 2.9 $34.80 80.0 $479.81 $445.01

1 Estimated.
2 Certified seed cost of $12.00 per bushel of HRSW.
3 December wheat price of $6.00.

Table 12. Economic analysis of the yield results for the Linkert seeding rate trial combined over all locations.

1 Estimated.
2 Certified seed cost of $12.00 per bushel of HRSW.
3 December wheat price of $6.00.

Trial harvest


