Managing Big Wheat

Purpose:

The fall of 2015 was extremely dry throughout most of southwestern Ontario, which
resulted in the majority (90%) of wheat being planted at, and even before, optimal
seeding dates. The early planting dates combined with abnormally warm fall weather
resulted in the most advanced wheat fields having wheat plants with 7 to 10 tillers per
plant. (Figure 1) This left many producers wondering how to best manage these wheat
fields to maximize yield, and in particular, how to reduce the risk of lodging. In New
Zealand and the UK agronomists recommend delayed nitrogen (N) application on
extremely advanced wheat. Typically N applications would be delayed until the plant has
reached Zadoc stage 32 (second node), with the concept that delayed N would “starve
off” some of the weaker tillers. This trial was designed to compare different nitrogen (N)
strategies on extremely advanced wheat in Ontario growing conditions, to both reduce
lodging and maximize yield potential.

Methods:

Intensive small plot design trials were conducted at 10 locations between 2016 and
2018. Each treatment was 20 feet wide by 60 feet long and replicated at least 3 times.
The intensive small plot trials compared different N strategies and looked at the impact
of seeding rate on yield and lodging. Five different seeding rates and 8 different nitrogen
strategies were investigated depending on the size of the field. The treatments are listed
below. An extremely early bean harvest in 2017 allowed two planting dates at 2 locations
to compare the results from an ultra early seeding date to an optimal planting date for
the region.

Seeding Rates
1. 0.9 million seeds/acre
2. 1.2 million seeds/acre
3. 1.5 million seeds/acre
4. 1.8 million seeds/acre
5. 2.1 million seeds/acre

N Strategies

ON

60 Ibs N at Normal timing

90 Ibs N at Normal timing

120 Ibs N at Normal timing

150 Ibs N at Normal timing

60 Ibs N at Normal timing + 60 Ibs N at Growth Stage (GS) 32
40 Ibs N at Normal timing + 80 Ibs N at GS 32

0 Ibs N at Normal timing + 120 Ibs N at GS 32
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Normal N timing is considered to be mid to late April, while growth stage 32 (GS 32,
Zadoc scale) typically occurs during mid to late May. Normal N was applied by spreading
urea with a Valmar airflow unit, while UAN was applied using streamer bars at GS 32.
Ten (10) Ibs of Sulphur was applied across all treatments the same day as the normal N
treatments. Calcium sulphate was the sulphur source to ensure no nitrogen was applied
to the treatments, especially the O N treatment.

Four more field scale trials were conducted in 2016 and one in 2017 comparing N
strategies 4, 7, and 8. Only fields with at least 4 or more tillers per plant were selected
for this trial. Seeding rate was consistent across all field scale trials. A T3 fungicide was
used at all locations.

Results:

Some back ground data for the intensive sites including planting date, GDD (Growing
Degree Days) accumulation, previous crop, hitrogen application dates and stages of
application are shown in Table 1.The ideal GDD accumulation for yield and maximum
winter hardiness is 450 GDD. The 2016 Seaforth location accumulated 882 growing
degree days (Base 0C) from planting (September 16) until the end of December when
colder temperatures arrived. Normal fall temperatures would accumulate 694 growing
degree days during this time period at this location. The fall of 2017 was also abnormally
warm with 833 growing degree days being accumulated at the Seaforth location
between Sept 16" and Dec 3" when colder temperatures moved in.

Table 1: Background Information

Year Location PIIa)ra\:Lng GDD Prz:/:;us No:‘\lmal Stage Late N Stage
2016 Hamilton 18-Sep 860 Fallow 24-Apr 31 09-May 37
2016 Seaforth 16-Sep 882 Whites 20-Apr 27 10-May 32
2016 Port Elgin 17-Sep - Canola 22-Apr 25 11-May 32
2016 Arva 13-Oct 470 Soybeans | 23-Apr 31 08-May 32

2017 Hamilton 01-Sep 1098 Soybeans | 29-Apr 31 12-May 37

2017 Hamilton 20-Sep 728 Soybeans | 29-Apr 31 12-May 37

2017 Seaforth 07-Sep 1004 Whites 18-Apr 31 10-May 37

2017 Seaforth 16-Sep 833 Whites 18-Apr 30 10-May 37
2017 Shelburne | 06-Sep 882 Canola 24-Apr 30 13-May 32
2017 Port Elgin 15-Sep 769 Canola 09-May 30 18-May 32
2018 Woodstock | 18-Sep 756 Canola 01-May 25 18-May 32
2018 Shelburne | 22-Sep 412 Canola 08-May 23 25-May 32

Early planting gave the plants plenty of time to tiller in the fall with some plants producing
as many as 10 tillers at several locations. These high tiller counts along with high plant
counts created an extremely thick canopy. This resulted in lodging at two locations in
2017 (Seaforth, and Shelburne). A picture from the Seaforth location is shown in Image
1.



Image 1: Crop Lodging at Seaforth Location

The lodging ratings from the Seaforth and Shelburne locations are summarized in table
2. The ratings were done on a scale of 0 to 10, where 0 is no lodging and 10 is
completely flat. There are a couple of outliers but as expected the trend indicates the
highest amount of lodging occurred with high rates of N applied early and high seeding
rates. The 60/60 split had little impact on lodging score but putting on 40 N or less up
front appears to reduced lodging risk.

Table 2: Lodging Ratings at Seaforth and Shelburne (rating from 0 to 10)

Seeding Nitrogen Rate Average
Rate 60N Early | 40N Early | ON Early+

(mil/ac) ON | 60N | 30N | 120N | 150N +60N Late | +80N Late | 120N Late
0.9 1.3 1.3 2.2 2.8 2.2 2.3 3.1 2.9 2.3
1.2 1.4 1.8 2.6 2.4 3.5 3.0 3.4 2.6 2.6
1.5 1.9 2.4 2.6 4.7 3.4 3.7 2.7 3.8 3.1
1.8 2.0 2.1 3.2 4.5 4.1 5.4 3.5 3.8 3.6
2.1 2.0 2.6 2.3 5.0 5.4 4.1 4.4 3.6 3.7

Average | 1.7 2.0 2.6 3.9 3.7 3.7 3.4 3.3 H




Plant heights were measured at the two sites conducted in 2018. The results are shown

in table 3. Plant heights increased dramatically with the addition of the first 60 lbs of N
and slowly trend upwards as more N is applied in the spring. Split N treatments were

able to reduce plant heights as height is mostly set by the time the second N application

was made at GS32. Similar to the lodging results the 60/60 did not have an impact on

plant height.
Table 3: Plant Height (cm)
Seeding Nitrogen Rate
Rate 60N Early | 40N Earl ON Early + | Average
(mil/ac) ON | 60N ) 50N | 120N | 150N +60N Lat£ +80N Latz 120N L:te :
0.9 71.7 81.8 | 82.1 82.4 83.0 84.4 82.1 79.6 80.9
1.2 724 | 815 | 81.8 81.9 82.6 82.5 80.7 78.6 80.2
1.5 73.4 | 80.8 | 82.6 81.9 82.3 82.3 83.1 81.6 81.0
1.8 72.4 | 819 | 84.0 85.0 83.6 82.7 81.4 79.1 81.3
2.1 71.1 | 83.0 | 833 82.0 84.2 81.8 81.3 80.4 80.9
Average | 72.2 | 81.8 | 82.8 82.6 83.2 82.7 81.7 79.9 -

The average yield data from the 10 intensive sites is summarized in Table 4. The highest
yield for each N rate occurred with the two lowest seeding rates and generally yields
decreased as seeding rate increased. This is likely due to lodging and increased plant to
plant competition between plants at the higher seeding rates. There is a slight yield
advantage (1 to 4 bu/acre) for split applied nitrogen compared the single application of

120 N.

Table 4: Seeding Rate by Nitrogen Rate Yield Data (bu/acre)

Seeding Nitrogen Rate
Rate 60N Early | 40N Earl ON Early +

(mil/ac) ON | 60N | SON | 120N | 150N | g0\ LatZz +80N Lat‘(la 120N Layte
0.9 60.5 829 | 91.3 94.5 99.4 96.6 98.7 97.2
1.2 58.7 82.2 | 92.3 95.2 98.3 96.2 98.4 95.8
1.5 58.6 81.6 | 90.3 92.9 97.3 95.4 96.9 95.7
1.8 59.0 81.0 | 90.6 94.5 97.0 95.0 96.2 95.4
2.1 58.7 81.0 | 90.1 92.6 96.1 94.0 95.0 96.4

A ultra early planting date was added at 2 locations in 2017. Wheat was planted on
September 1%t at Cayuga and Sept 7" at Seaforth. Wheat was also planted on
September 20" at Cayuga and September 16™ at Seaforth which would be near the
beginning of the optimal planting window at each location. The yield results from the
ultra early planting date are summarized in Table 5, while the optimal planting date
results are shown in Table 6.




Table 5: Ultra Early Planting Date Yield Data (bu/acre)

Seeding Nitrogen Rate
Rate 60N Earl 40N Earl ON Early +

(mil/ac) ON | 60N | 90N ) 120N | 150N +60N Lat‘t,e +80N Lat:,a 120N L:te
0.9 52.0 | 82.3 | 84.5 84.8 87.6 87.1 87.8 89.8
1.2 52.7 | 76.8 | 86.9 85.6 88.3 87.0 89.0 85.8
1.5 54.2 | 75.1 | 82.8 83.9 86.3 82.4 87.5 83.5
1.8 534 | 78.4 | 83.8 88.3 85.5 85.6 85.8 81.5
2.1 49.1 | 724 | 79.6 79.6 80.5 80.9 82.0 81.9

Table 6: Optimal Planting Date Yield Data (bu/acre)

Seeding Nitrogen Rate
Rate 60N Earl 40N Earl ON Early +
(mil/ac) ON | 60N | 50N ) 120N | 150N +60N LatZ: +80N LatYe 120N L:te
0.9 63.9 | 87.0 | 91.9 95.6 101.1 96.6 101.7 99.9
1.2 59.4 84.8 | 90.2 97.1 94.4 93.2 99.0 92.7
1.5 59.4 | 85.4 | 89.8 91.5 95.8 93.4 98.6 94.9
1.8 63.1 84.1 | 87.7 85.3 94.6 90.1 94.2 93.6

There was not enough room to include the 2.1 million seeding rate treatments in the
optimal planting date block at the Seaforth location so results are only available up to the
1.8 million seeding rate. On average the ultra early planting date yielded 8 bu/acre less
than the optimal planting date. The Seaforth location was affected by lodging while the
Cayuga location experienced a high infection rate with barley yellow dwarf virus which is
shown in image 2. Lodging and Barley yellow dwarf virus are 2 of the biggest concerns
with early planted wheat.

The yield results from the 5 field scale plots are shown in Table 7. The St. Thomas site
did have a significant yield loss associated with the late N treatment, while the Fingal site
showed a significant yield advantaged with the late N treatment. More research is
required to determine the potential yield implications associated with the late N
application. On average there was no significant difference between any of the 3
treatments.



Image 2: Barley Yellow Dwarf at Cayuga Location

able 7: Field Scale Yield Results (bu/acre)

Nitrogen Rate
Year Location 40N Early + ON Early +
120N Early 80N Latye 120N L:te
2016 Thorndale 90.5 86.5 87.9
2016 St.Thomas 91.5 91.0 84.6
2016 Fingal 102.2 105.7 110.1
2016 Belmont 105.3 101.4 103.5
2017 Cambridge 91.8 94.4 91.6
Average Yield 96.3 95.8 95.5

Table 8 contains the protein and 1000 kernel weight results from the intensive sites. Due
to time constraints samples were only collected from a single seeding rate at most
locations. Samples were taken across all seeding rates at two locations and no
significant difference was seen across seeding rates.



Table 8: Protein and 1000 Kernel Weight

Nitrogen Rate

60N Early | 40N Early | ON Early +

WL L Sl | LAl ARk +60N Late | +80N Late | 120N Late

Protein (%) 8.5 8.9 9.2 9.6 9.8 10.0 10.1 10.0
1000 K g) 38.0 376 | 37.5 | 37.2 37.2 36.8 36.8 36.8
Summary:

Planting wheat during the optimal planting date for your area gives your wheat crop the
highest yield potential but it also comes with a few challenges. Abnormally warm fall
temperatures can lead to high tiller counts and high plant to plant competition which can
increase lodging risk. In order to obtain maximum yields with early planted wheat
seeding rates should be reduced to 0.9 to 1.2 million seeds per acre. To further reduce
lodging risk a split N application should be applied to reduce the amount of nitrogen
available to the plant during stem elongation. The above data would indicate that in
extremely thick canopy’s all nitrogen can be delayed until GS 32 when plant height has
been set without giving up much yield potential. A sulphur application should still be
made before GS 30 as wheat requires sulphur early in the spring.

Next Steps:

This project will be continued in 2019. Seeding rate by N rate sites were planted at
Shelburne on Sept 20" and Seaforth on Sept 22",
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