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Executive Summary:

Field trials were conducted from 2011-14 at Indian Head, Scott, Swift Current and Melfort
(Saskatchewan) with the objective of quantifying relative resistance to yield loss due to pod
shatter and pod drop amongst a wide range of straight-combined B. napushybrids. An additional
objective was to provide information on the overall risk of environmental yield loss in straight-
combined canola, particularly in cases where harvest is delayed. The treatments were 10-11
canola hybrids and several entries were updated in 2013. Over the 4-year period, a total of 15
canola hybrids were evaluated including: 1) 5440, 2) L130, 3) L140P, 4) L150, 5) 45H29, 6)
45H31, 7) 45H32, 8) 73-75, 9) 73-45, 10) 74-44BL, 11) 6050, 12) 6060, 13) 9553, 14) 46H75
and 15) 5525. Yield losses were estimated using two separate methods; either by comparing the
change in yields between optimal and delayed harvest dates and by using seed trays inserted
beneath the crop canopy throughout the entire harvest period.

When harvest was completed early, environmental yield losses were below 5% at 93% of the 13
sites. Losses generally increased when harvest was delayed by 3-4 weeks; however, total losses
were still <5% (averaged across hybrids) at 53% of the sites and 10% or lower at 77% of the 13
site-years. These results suggest that environmental yield losses with straight-combined canola
are unlikely to exceed 10%, even with minor delays in harvest. Overall, environmental
conditions had a large effect on the magnitude of yield losses and were generally of greater
importance than hybrid differences within any given site. For example, straight-combined canola
yields were reduced by 10-14% (depending on the method used to estimate losses) with a 3-4
week delay in harvest; however, average losses with delayed harvest at individual site ranged
from essentially nil to as high as 54-60% at Indian Head in 2012. In contrast, the overall average
losses for individual hybrids ranged from 12-24% in 2011-12 and from 2-9% in 2013-14.
Averaging 42% overall, pod drop was an important contributor to environmental seed losses, but
also largely affected by environment ranging from 12-60% at individual sites.

With delayed harvest, total yield losses were affected by hybrid at 77% of the individual site-
years; however, the relative performance of the hybrids was not always consistent across the
sites where differences were detected. Because environment was such an important factor and
the entries were updated partway through the study, it was of limited value and not always
possible to simply compare overall treatment averages. For example, the losses observed with
hybrids evaluated exclusively in 2011-12 could not be directly compared to those that were
introduced in 2013-14. In an attempt to rank hybrids in a manner that allowed all of them to be
compared simultaneously, total losses at the T2 date within each site-year were ranked on a scale
of 1-3. A value of 1 indicated that losses were not significantly higher those observed with the
best hybrid. Hybrids assigned a value of 2 had significantly higher losses than the best hybrids,
but lower losses than any hybrids assigned a ranking of 3. In cases where no significant
differences amongst hybrids were detected, all received a ranking of 1. The derived values
ranged from 1.0-2.2 and the relative rankings from lowest to highest total losses using this
system were: L140 < 45H32 < 5440 < L150 < L130 < 74-44BL < 9553 < 45H29 < 6050 < 73-75
= 46H75 45H31 < 5525 < 73-45 < 6060.

To conclude, while varietal differences in resistance to pod drop and pod shatter were frequently
detected, these differences were generally smaller than those observed either between harvest

dates or across site-years. Furthermore, the observed differences were not always consistent from
year to year or site to site. Overall, at the time of the first harvest date, losses were extremely low



(<5%) at 92% of the sites and, while occasional hybrid differences were detected, they were
small and of little agronomic importance. However, with a 3-4 week delay in harvest, the overall
average risk of yield loss increased substantially with an observed increase from 5% to 17% in
2011-12 and from 2% to 8% in 2013-14. While varietal differences in resistance to
environmental seed losses do exist and can contribute towards reducing the overall risk of yield
loss, all of the hybrids evaluated were straight-combined successfully provided that harvest was
not delayed too long. New shatter tolerant hybrids such as L140P showed excellent potential for
further reducing the risks of yield loss with straight-combining; however, factors such as overall
yield potential, maturity and herbicide system continue to be important when choosing a canola
hybrid, regardless of harvest method. While choosing a variety with reduced potential for pod
shatter / drop can contribute to successful straight-combining of canola, growers should still
strive to complete harvest as soon after the crop is fit to combine as possible.

Background / Introducton:

There is growing interest in straight-combining canola and mounting evidence that, on average,
similar seed yields and losses can be expected to occur with straight-combining and the
predominantly recommended practice of swathing (Holzapfel et al. 2010; Haile et al. 2014a).
Past research on canola harvest management issues has largely overlooked genetic variability in
resistance to shattering, instead focussing on other aspects including harvest method (ie: Price et
al. 1996; Irvine and Lafond 2010), equipment configuration / header types (i.e. Hobson and
Bruce 2002; Pari et al. 2012), timing of harvest operations (ie: Thomas et al. 1991, Vera et al.
2007), or general crop management (ie: Watson et al. 2008). Previous studies have made broader
comparisons of oilseed crops (ie: Gan et al. 2008), but these were not focussed specifically on B.
napusgenotypes which comprise the vast majority of Brassicaoilseed acres in the Prairies.
Wang et al. (2007) provided one of the more comprehensive comparisons of pod shatter
resistance amongst canola genotypes. While they did show yellow seeded B. napuscanola and B.
junceato have greater shattering resistance than black seeded B. napusvarieties as a whole; they
also reported wide variability in environmental seed losses amongst the twenty-two B. napus
genotypes evaluated. Another recent study in Saskatchewan evaluated pod sealant effects on
canola seed yield and quantified losses amongst four B. napushybrids and one open pollinated
canola quality B. junceacultivar (Holzapfel et al. 2010). While this research did not show a
consistent benefit to B. junceaover B. napugpossibly due to disease at the wetter locations), the
Argentine hybrid 5440 exhibited consistently lower losses than the other cultivars evaluated.
This was especially evident when canola was left standing several weeks past the optimal harvest
stage (6% versus 20% yield losses) but also at the time of harvest (2% versus 7%). A related
project also showed variation in volunteer canola seedbank additions following different canola
genotypes (Haile et al. 2014b). If reasonably consistent and repeatable, varietal differences in
resistance to environmental yield loss due pod shattering and pod drop such as these are
important to growers interested in minimizing the risks associated with straight-combining
canola. In addition to potential genetic differences, growers interested in straight-combining
canola stand to benefit from an improved, broader understanding of the frequency and magnitude
of environmental seed losses that can occur under field conditions when B. napushybrids are left
to mature while standing.

Objectives:
A multiple location, four-year study was initiated in 2011 with the specific objectives of:



1) Quantifying the frequency and magnitude of environmental seed losses in straight-combined
B. napuscanola under a wide range of environmental conditions.

2) Evaluating the relative resistance to pod shatter / pod drop amongst modern B. napushybrids
to identify cultivars that may be well suited for straight-combining.

3) Quantifying environmental seed loss contributions from pods breaking off at the pedicle and
dropping (pod drop) versus pod shatter in B. napuscanola.

Materials & Methods:

Field trials were located near Indian Head (IH; 50°33°N 103°39°W), Scott (SC; 52°21°’N
108°50°W) and Swift Current (SW; 50°16’N 107°44°W), Saskatchewan with an additional site at
Melfort (ME; 52°49°N 104°36’W) added in 2013. In any given year, the treatments were 10-11
Brassica napusybrids arranged in a modified Randomized Complete Block Design (RCBD)
with four replicates. Where required for logistic considerations, the randomizations were
modified to situate hybrids within herbicide groups adjacent to one another and simplify
spraying operations. The canola hybrids were updated in 2013 in order to stay current and to
accommaodate new cultivars with potentially improved tolerance to shattering. The 15 hybrids
that have been evaluated over the four-year study period are provided in Table 1. A seeding rate
of 115 viable seeds m? was used in all cases and the plots were direct seeded into standing cereal
stubble. The specific seeding equipment used and plot sizes varied depending on the location
with row spacing ranging from 22-31 cm. In all cases, the plots were large enough to
accommodate two separate harvest passes at two distinct dates. Fertilizer formulations and rates
varied depending on the location; however, all fertilizer was soil-placed either prior to or during
seeding. Weeds were controlled using registered herbicides at the recommended rates and stages
with at least one application of the partner herbicide (ie: Liberty, Roundup or Odyssey) applied
in-crop. Registered foliar fungicides applications were used as deemed necessary to keep
sclerotinia stem rot infection at acceptably low levels. The plots were straight-combined using
small plot combines at two separate dates. The first harvest date (T1) was targeted for at, or
slightly before, the optimal harvest stage (seed dried to 10-12% moisture content with 2% or less
green seed) while the second harvest date (T2) was targeted for 3-4 weeks later. When
considering necessary, separate T1 harvest dates were permitted to accommodate differences in
maturity in order to avoid biasing against any early maturing hybrids. Desiccation was also
permitted for the first harvest date but not for the second. Dates of pertinent field operations and
other agronomic information for individual sites are provided in Table 2.

Table 1. Brassica napusybrids evaluated in2011-14 canolaseed loss trials

----------------------------------------- CanolaHybrid Treatments

InVigor 5440 (LL)* Pioneer 45H31 (RR) * BY 6050 (RR)*

InVigor L130 (LL)* Pioneer 45H32 (RR)* BY 6060 (RR) "
InVigor L140P (LL)* Dekalb 73-75 (RR) * Proven 9553 (RR) *
InVigor L150 (LL) ¥ Dekalb 73-45 (RR) ” Pioneer 46H75 (CL)*
Pioneer 45H29 (RR) Dekalb 74-44BL (RR) * BY 5525 (CL)“

22011-14; Y 2011-2012; *2013-2014



Several crop response variables were measured over the course of the growing season. The
number of days from planting to maturity was recorded for each plot with maturity defined as
when 60% of the seeds along the main raceme showed signs of colour change. Environmental
seed losses due to pod shatter and/or pod drop were measured prior to each of the two harvest
dates, with separate values recorded for each mechanism of yield loss at all sites except Melfort
and Scott in 2013 where only total losses were recorded. These measurements were completed
using shatter trays which were placed beneath the crop canopy in advance of any potential seed
losses with two trays per plot used at all locations except Swift Current where one tray per plot
was used. The trays varied slightly in their precise dimensions but were designed to fit in
between the crops rows and were inserted from the fronts and backs of each plot with care taken
to ensure that additional losses were not caused by inserting and removing the trays. All seed
losses were estimated on a kg ha™ basis and, to account for differences in overall yield potential,
were converted to percent seed yield loss. The percentage of environmental seed loss due to pod
drop was calculated for the T2 measurement date by dividing the losses due to pod drop (kg ha™)
by the total yield loss (kg ha™*) and multiplying the values by 100. In addition to the seed loss
measurements, yields at the two separate dates were also used to assess shattering losses with
any lower yields observed at the second harvest date presumably being due to environmental
seed losses (assuming equal header/threshing losses for both dates). At the first harvest date, any
yield losses measured in the trays were added back on to the harvested yield to estimate the total
yield if no shattering / pod drop losses had occurred and minimize any biases caused by
differences in maturity or environmental conditions amongst hybrids. Grain yields were reported
on a clean seed basis and at a uniform moisture content of 10%. Percent green seed means are
presented to quantify differences in maturity were determined by crushing 500 seeds from each
plot and counting the number of distinctly green seeds. Mean monthly temperatures and
precipitation amounts along with daily weather parameters for the harvest/seed loss measurement
period were estimated from the nearest Environment Canada weather station for each location
(Environment Canada 2015).

All response data were analyzed using the Mixed procedure of SAS 9.3 with the effects of
location and hybrid along with their interaction considered fixed and the effects of replicate
considered random. The rationale for considering site a fixed effect was because environmental
and crop conditions are known to have a large effect on environmental seed loss, the treatments
were changed over time, and exploratory analyses with site as a random effect revealed that well
over half of the residual variability was due to the effects of location. Due to the change in
treatments over time, main effect means were not estimable. Therefore the data were sliced by
site-year with hybrid means separated using Fisher’s protected LSD test. All treatment effects of
differences between means were considered significant at P < 0.05.



Table 2. Dates of field operations and selected agronomic information for SaskCanola shattering trials at various loitats (20112014).

Site- Seeding Fertilizer In-crop In-crop Seed Losses | Harvest Date Seed Losses | Harvest Date
Year * Date (kg N-P;05-K,0-S ha’) Herbicide 1 Herbicide 2 Date T1 T1 Date T2 T2
IH11 May-17 128-30-15-15 Jun-10 Jul-03" Sep-08 Sep-09 Oct-03 Oct-04
Aug-29 to Aug-29 to
IH12 May-18 129-30-15-15 Jun-18 n/a Sep-10" Sep-10" Sep-28 Sep-28
: AnAE. Jun-27 to QY Sep-20 to Sep-20 to : :
IH13 May-25 122-30-15-15 Jun-28 Jun-29 Sep-21 Sep-21 Oct-15 Oct-15
IH14 May-22 122-30-15-15 Jul-5 Jul-7" Sep-20 Sep-20 Oct-18 Oct-19
SC11 May-17 108-23-59-20 Jun-09 n/a Sep-14 Sep-14 Oct-3 Oct-04
SC13 May-15 108-26-13-17 Jun-11 n/a Sep-03 Sep-03 Sep-27 Sep-27
SC14 May-14 134-28-17-22 Jun-16 n/a Sep-12 Sep-12 Oct-7 Oct-7
SWi1 May-13 56-0-0-0 Jun-09 Jun-22 % Aug-23 23-Aug 08-Sep 08-Sep
SW12 May-12 78-39-0-16 Jun-12 n/a Aug-23 Aug-23 Sep-18 Sep-18
SW13 May-17 128-64-0-26 Jun-17 n/a Aug-26 Aug-28 Sep-20 Sep-20
SW14 May-20 17-64-0-26 Jun-10 n/a Sep-05 Sep-05 Oct-5 Oct-5
Jun-19 to Sep-13to
ME13 May-22 148-39-20-20 Jun-24 n/a 20-Sep Sep-16 " Oct-18 Oct-18
ME14 Jun-01 106-20-10-10 Jjﬂnzggo n/a Oct-9 Sep-23 Oct-31 Oct-30

“IH — Indian Head; SC — Scott; SW — Swift Current; ME - Melfort
Y Graminicide only; * Liberty Link® hybrids only (first application was not effective)
W T1 harvest and seed loss measurements completed on separate days to account for maturity differences




Results and Discussion:

Growing Season Weather Conditions

Mean monthly temperatures (May-September) and total precipitation levels for each site-year are
presented along with the long-term averages (1981-2010) in Tables 3 and 4. In addition, daily
weather parameters, including wind speed, for the last thirty days leading up to the final harvest
date are provided for all sites in the Appendices (Tables B-1 through B-13). Overall, the 13 site-
years provided a wide range of environmental conditions to evaluate genetic differences in
canola’s resistance to environmental pod shatter and pod drop losses.

Table 3. Mean monthly temperatures at Indian Head, ScoftSwift Current and Melfort (20112014) along
with the long-term normal temperatures (19812010; Environment Canada 205).

Location Year May June July August September
———————— temperature (°C)
2011 9.5 151 18.8 17.8 13.9
2012 9.9 16.5 19.2 17.1 12.6
Indian Head 2013 11.9 15.3 16.3 17.1 14.3
2014 10.2 14.4 17.3 17.4 12.3
LT 10.8 15.8 18.2 174 11.5
2011 10.1 144 17.0 16.3 13.7
2012 9.7 15.1 18.6 17.0 12.2
Scott 2013 12.6 14.8 16.5 17.4 14.0
2014 9.3 13.9 17.4 16.8 11.2
LT 10.8 15.3 17.1 16.5 104
2011 9.5 143 18.2 18.2 15.1
2012 94 155 20.0 19.0 13.8
Swift Current 2013 12.6 155 16.8 19.2 15.2
2014 10.9 134 18.1 18.1 12.2
LT 10.9 154 18.5 18.2 12.0
2013 12.0 154 16.4 17.7 14.4
Melfort 2014 10.0 14.0 17.5 17.6 11.9
LT 10.7 15.9 17.5 16.8 10.8




Table 4. Total monthly precipitation levels at Indian Head, Scott Swift Current and Melfort (20112014
along with the longterm normal amounts (1981-2010; Environment Canada 2014).

Location Year May June July August September
-- precipitation (mm)
2011 71.3 133.2 42.3 44.2 15.7
2012 79.4 51.0 124.6 30.4 0.0
Indian Head 2013 17.1 103.8 50.4 6.1 14.8
2014 36.0 199.2 7.8 142.2 42.3
LT 51.8 77.4 63.8 51.2 34.1
2011 30.8 190.2 76.2 51.8 3.8
2012 50.6 164.6 56.4 51.4 24.4
Scott 2013 38.9 1135 26.1 63.3 0.0
2014 23.1 60.4 80.9 30.1 23.6
LT 36.3 61.8 72.1 45.7 32.0
2011 56.9 117.3 68.0 30.4 10.6
2012 98.3 107.0 17.2 8.2 4.9
Swift Current 2013 11.2 103.0 50.4 13.5 42.8
2014 27.5 108.6 29.9 104.0 46.7
LT 48.5 72.8 52.6 41.5 315
2013 18.0 96.9 100.0 10.6 17.0
Melfort 2014 24.4 169.8 94.6 60.4 9.4
LT 42.9 54.3 76.7 52.4 34.3

Overall Tests of Fixed Effects

The results of the overall F-tests are provided in Table 5. For all the response variables analyzed,
the interactions between site-year (S) and hybrid (H) were highly significant (P < 0.001-0.003),
therefore indicating that hybrid effects were not always consistent across site-years. While main
effects were also highly significant in the vast majority of cases, least squares means for site-year
(across hybrids) or hybrid (across site-years) were not estimable because the treatments varied
over time.




Table 5. Overall tests of fixed effectsn selectedresponse variablesat Indian Head, Scott, Swift Current
and Melfort (2011-2014). The combined data were analyzed using the mixed procedure as SAS.9.3

Variable Site-Year (S) Hybrid (H) SxH
-Pr>F
Maturity (days from planting) <0.001 <0.001 <0.001
Green Seed (T1) <0.001 <0.001 <0.001
Seed Yield (T1) <0.001 <0.001 <0.001
Seed Yield (T2) <0.001 <0.001 <0.001
Yield Diff. (T1-T2; kg ha) <0.001 <0.001 <0.001
Yield Diff. (T1-T2/T1; %) <0.001 <0.001 <0.001
T1 Losses (kg/ha — dropped) <0.001 0.098 0.003
T1 Losses (kg/ha — shattered) <0.001 <0.001 <0.001
T1 Losses (kg/ha — total) <0.001 <0.001 <0.001
T1 Losses (% — total) <0.001 <0.001 <0.001
T2 Losses (kg/ha — dropped) <0.001 <0.001 <0.001
T2 Losses (kg/ha — shattered) <0.001 <0.001 <0.001
T2 Losses (kg/ha — total) <0.001 <0.001 <0.001
T2 Losses (% — total) <0.001 <0.001 <0.001
Dropped / Total (%) <0.001 <0.001 <0.001

Days to Maturity

Days to maturity was affected by hybrid at all site-years (P < 0.001-0.024); however the
observed range from the earliest to the latest treatments varied from approximately 2-7 days
depending on the site-year (Table A-1). Averaged across hybrids, the number of days from
planting to maturity ranged from 90-106 for the various site-years. Generally speaking, maturity
was earlier and differences amongst genotypes were smaller under dry late-season conditions.
The relative maturities of the individual hybrids varied somewhat across site-years but on
average, 5440, L130 and 73-45 were the earliest maturing and 6060 was the latest during the
2011-12 period. Of the hybrids evaluated in 2013-14, the earliest to mature were typically 5440
and L130 while the latest included 5525, 46H75 and 45H32. Overall, the range of maturities
observed amongst the hybrids evaluated in 2013-14 appeared to be smaller than with those
evaluated in the first two years of the study. Percent green seed for the individual hybrids at each
site are presented in Table A-2 and are also a function of relative maturity at the T1 harvest date.

SeedyYield

Mean seed yields for the T1 (optimal) harvest dates are provided in Table 6. At this time, seed
yield was affected by hybrid at 7/13 sites with no significant differences detected at Indian Head
in 2011 and 2013 or Swift Current in all four years (P = 0.101-0.620). For the sites where the
hybrid effect was significant, the relative rankings of the hybrids varied, presumably due to
different genotypes being better suited to specific environmental conditions and potentially



differences in weed populations/pressure amongst herbicide groups. Since doing so was not one
of the study objectives, yield differences amongst hybrids are not discussed in detail; however,
these results are presented to illustrate the range of crop conditions encountered and because
these initial yields were used to calculate the relative seed losses. Across hybrids, the initial
yields at each site ranged from as low as 1265 kg ha™ at SW12 to over 3700 kg ha™* at SC14 and
ME13. When harvest was delayed by 3-4 weeks, mean yields were lowest at Indian Head and
Swift Current in 2012 (806-830 kg ha™) where relatively serious losses occurred and tended to
be highest at Melfort in 2013 and 2014 where yields were similar for the two harvest dates
(Table A-3). At Scott in 2013, yields were substantially higher at the second harvest date which,
with relatively high green seed observed for many hybrids (Table A-2), may have been partly
due to harvesting too early. An additional bias in the yield data at this site arose in that two
different combines and harvest areas were used for the two dates. Consequently, the yield
differences from this site were not considered to be representative of the actual losses
encountered and these data were removed prior to analyses.



Table 6. Least squares means and tests of hybrid effects on canola seed yield-€Tptimal) at various locations(2011-2014). Means within a
column followed by the same |l etter do nBg G&.V@aej highlightedgrekbnydo bt sigrifieantly (
differ from the best treatment while those highlighted yellow do not diffeiffrom the worst treatment.

Hybrid ~ IH11 ~ SC11 SW11 IH12 Swi2 IH13  SCI3 SWI3 ME13 IH14  SCl4 SW14 ME14
T1 Grain Yield (kg ha™)

5440 3183 a 2976 b 2931 a 2301bc 1316 a 2505 a 1861 c 2505 a 3711 de 3387 ab 4222 a 1920 a 3719 a
L130 3095 a 2901 b 2983 a 2578 ab 1293 a 2485 a 1734 c 2298 a 3941 abc 3301 ab 4097 a 1922 a 3585 ab
L140P — — — — — 2599 a 2110 c 2401 a 4046 ab 3357 ab 3852 ab 1859 a 3566 ab
L150 3123 a 2898 b 2846 a 1912 cd 1240 a — — — — — — — —
45H29 2984 a 3113ab 2791a 1960 de 1344 a 2371 a 2560 abc 2314 a 4044 ab 3421 ab 3899 ab 2056 a 3139 cd
45H31 3021 a 2889 b 2757 a 1907 de 1301 a — — — — — — — —
45H32 — — — — — 2436 a 2937 a 2184 a 3878 bcd 3345 ab 3703 ab 2178 a 3041d
73-75 3415 a 3237 a 3089 a 1932 de 1274 a 2458 a 2768 ab 2371 a 4091 a 3300 b 3784 ab 2081l a 3352 bc
73-45 3271 a 2807 b 2936 a 2723 a 1218 a — — — — — — — —
74-44BL — — — — — 2624 a 2917 ab 2408 a 4032 ab 3338 ab 3758 ab 2019 a 3506 ab
6050 — — — — — 2384 a 2907 ab 2349 a 3816 cde 3288 bc 3989 ab 2096 a 3707 a
6060 3080 a 2704 b 2731a 2074 cd 1033 a — — — — — — — —
9553 3132a  2711b  2652a  1767e  1107a — — — — — — — —
46H75 2960 a 2955 ab 2748 a 2217 cd 1269 a 2367 a 2197 c 2358 a 3658 e 3546 a 3471 bc 1927 a 2962 d
5525 3153 a 2996 ab 2810 a 1919 de 1091 a 2410 a 1984 ¢ 2341 a 3295 f 3065 ¢ 3135¢ 1986 a 3188 cd
St. Error 143.3 121.7 119.8 112.8 94.2 94.9 175.4 104.6 82.8 94.0 196.1 111.7 96.7
Pr.>F 0.504 0.027 0.135 <0.001 0.101 0.278 <0.001 0.620 <0.001 0.020 0.005 0.475 <0.001

IH — Indian Head; SC — Scott; SW — Swift Current; ME — Melfort
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YieldReductiorwith Delayed Harvest

The mean differences in seed yield between the T1 and T2 harvest dates are presented for each
hybrid in absolute terms (kg ha™) in Table A-4 of the Appendices and as a percentage of the total
yield in Table 7 below. Across hybrids, the largest yield reductions with delayed harvest
occurred at IH12 (~1290 kg ha™ or 60% reduction on average) and, to a lesser extent, SW12
(~440 kg ha™* or 35% reduction). In contrast, at all three locations (Indian Head, Swift Current
and Scott) in 2011 and in both years (2013 and 2014) at Melfort, mean yields were within £5%
for the two harvest dates, indicating that the change in yield over time was minimal at these sites.
Expressed as a percentage of the initial yield, the yield reductions with delayed combining varied
amongst cultivars at 7/13 sites; however, no hybrid effects were detected at IH11 and SW11
where losses were negligible or at IH12 or SW12 where losses were relatively high (35-60%).
There was no effect of hybrid at SW13 either, where the overall yield reduction with delayed
harvest was considered intermediate, averaging 13% or 307 kg ha™.

For the 7/13 sites where the hybrid effect on percent yield difference was significant (P <0.001-
0.022), mean overall losses ranged from essentially no yield reduction with delayed harvest (i.e.
Melfort in both years) to over a 25% reduction (i.e. Scott in 2014). While the specific hybrid
rankings varied across sites, some did appear to exhibit relatively low losses on a more consistent
basis than others. L140P, which has been specifically marketed for improved pod shatter
tolerance, had amongst the lowest yield reductions at 5/6 sites where differences were detected
with an average yield reduction of 2.4% across all 8 sites where it was evaluated. 45H32, which
was not commercially available (at the time of testing) but was submitted as a hybrid with
potentially improved shattering resistance, also performed well with amongst the lowest yield
reduction at 5/6 sites (where hybrid effects were detected) but amongst the highest at one site.
The overall average yield reduction with delayed harvest for 45H32 of 5.8% averaged across the
8 sites. The relative yield reductions for L150, 45H31, 73-45 and 9553 were amongst the lowest
at SC11; however, these hybrids were only tested in 2011-12 and there were no differences
amongst hybrids at the remaining four sites from this period. Of the hybrids introduced in 2013,
74-44BL also performed relatively well with amongst the lowest losses at 4/6 sites, never
amongst the highest losses and an overall reduction of 7% (similar to 5440) when averaged
across all sites. Of the six hybrids evaluated across all 13 site-years, 5440, 45H29 and, to a lesser
extent, 46H75 all performed relatively well, with frequently amongst the lowest losses at
individual sites and average losses of 16-21% with delayed harvest in 2011-12 and 7-10% in
2013-14. Losses for 46H75 were somewhat less consistent in that this hybrid had amongst the
highest losses in 3/7 cases where hybrid effects were significant while there was only such case
for either 5440 (IH13) or 45H29 (ME13). Yield reductions with delayed harvest were considered
intermediate for L130 and 5525, which were evaluated at all 13 sites with observed averaged
yield reductions of 22% in 2011-12 and 9-11% in 2013-14. The largest and most frequent
reductions in yield tended to occur with 6050, 6060 and 73-75 (23-27% in 2011-12 and 13-15%
in 2013-14); however, both 6050 and 73-75 had amongst the lowest yield reductions at Indian
Head in 2013, suggesting that higher losses were not always inevitable with these hybrids.
Averaged across all site-years and hybrids, the imposed 3-4 week delay in straight-combining
resulted in an overall yield reduction of 15% yield reduction.
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Table 7. Least squares means and tests of hybrid effects parcent canolayield difference (T1—T2/T1) at various locations(2011-2014). Means
within a column followed by the same letterdoat si gni ficantly diff els< (0.Vadekhighlightegppgreende ot e d
significantly differ from the best treatment while those highlighted yellow do not differ from the worst treatment.

Hybrid IH11 SC11 SwW11 IH12 SW12 IH13 SC13 SW13 ME13 IH14 SCi14 Swi4 ME14
Percent Yield Diff. (T1-T2/T1)

5440 19a -43c 0.4a 64.8 a 424 a 119 ab — 9.3a -96e 10.0bcd  25.6 abc 4.6 be -0.2b
L130 45a -2.2 bc 0.6a 73.6a 32.7a 11.1ab — 10.0a 0.6 a-d 10.4 bed 20.3 bc 13.2 ab -1.1b
L140P — — — — — 10c — 8.6a -5.4 de 2.1e 135¢ -0.6¢ -2.1b
L150 25a -4.3c -0.6a 732a 399a — — — — — — — —
45H29 -35a 4.8 abc -0.8a 58.1a 39.0a 5.7 be — 20.1a 5.6 ab 9.0 cd 24.7 abc 7.3 bc -5.8 bc
45H31 -24a 2.1 abc 09a 584 a 358a — — — — — — — —
45H32 — — — — — 8.1 bc — 109a -4.5 cde 6.6 de 20.7 b 13.8 ab -149c¢
73-75 71a 114 a l16a 60.2 a 354a 8.0 bc — 16.3 a 7.0a 15.6 ab 31.9ab 14.3 ab 0.2b
73-45 53a 4.3 abc -39a 75.3a 28.3a — — — — — — — —
74-44BL — — — — — 5.4 bc — 73a -4.3 cde 13.2 bc 14.7¢c 12.8 abc -0.2b
6050 — — — — — 05¢c — 142 a 4.0 abc 185a 35.1a 25.0a 105a
6060 17a 121a 59a 67.9a 50.3a — — — — — — — —
9553 0.8a -40c -6.3a 53.6a 27.7a — — — — — — — —
46H75 -29a 2.1abc -0.2a 458 a 333a 16.7 a — 7.1a -105¢e 19.0a 30.3ab 3.8 bc -10.6 ¢
5525 04a 8.1ab -6.8a 58.5a 29.1a 18.7 a — 154 a -2.7 b-e 11.8 bed 29.1 ab 6.8 bc -1.2b
St. Error 4.12 4.35 3.79 7.43 5.48 3.59 — 4.6 3.77 2.89 4.93 5.30 3.60
Pr.>F 0.515 0.007 0.216 0.087 0.061 <0.001 — 0.347 <0.001 <0.001 0.006 0.022 <0.001

IH — Indian Head; SC — Scott; SW — Swift Current; ME — Melfort



Environmental Seed Loss Measurements

Using trays inserted beneath the crop canopy, environmental seed losses due to pod drop and pod
shatter were estimated at both harvest dates. While all of the absolute (kg ha™*) seed losses due to
pod drop and pod shatter are presented for both harvest dates in the Appendices (Tables A-4 to
A-10), this discussion will largely focus on percent total yield losses for simplicity. At the first
harvest date, total losses (%) were affected by hybrid at 6/13 sites; however, overall mean total
losses were below 5% at 12/13 sites, the exception being IH12. At this site heavy sclerotinia
stem rot infection and severe winds late in August resulted in total yield losses averaging 20%
(across hybrids) at T1 harvest date, biasing against the earliest maturing hybrids to some extent.
With the exception of IH12, any differences in total yield losses at T1 were small and of little
agronomic consequence. At Indian Head in 2012 (IH12), losses were higher (36-42%) for 5440
and 73-45 than for all of the other hybrids. This can largely be attributed to these hybrids being
relatively early maturing and, therefore, more adversely affected by severe winds (~80 km h*
gusts) on August 24. Losses for 45H31, 6060 and 46H75 ranged from5-16% and were amongst
the lowest at this site while losses for the remaining hybrids were intermediate (17-25%). While
percent green seed at the T1 harvest (Table A-2) were somewhat high for certain sites and
hybrids from a producer’s standpoint, the extremely low level of losses at 12/13 sites are
encouraging. These results indicate that, provided harvest is not postponed by unfavourable
weather or other factors, environmental losses with straight-combined canola will generally be
negligible under normal circumstan