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Abstract

A study investigating the effect of herbicide application timing on pea yield was established at
two locations near Barrhead, Alberta. The study was conducted by the Alberta Pulse Growers —
Zone 3 in conjunction with Alberta Agriculture, Food and Rural Development (AAFRD) and Dr.
K. Neil Harker of Agriculture Canada in Lacombe.

The study focused on post-emergent graminicides, herbicides that control grassy weeds such as
wild oats and volunteer cereal, applied at two different times. The test included 12 treatments:
untreated check, Venture, Venture + % Pursuit, Select, Select + ¥ Pursuit, Poast Ultra, Poast
Ultra + %2 Pursuit, Odyssey, Hoe-Grass, Assure I, Fusion and full rate Pursuit. The treatments
were applied at the three to four node (early application timing) and six node (late application
timing) stages of the crop. Field pea was seeded with 0.5 bushel of barley per acre, the grassy
weed used for the study. The treatments were applied using a CO; quad sprayer. A water
volume of 10 gallons per acre (GPA), or 45 liters per acre (L/ac) was used to apply the
treatments. The experiment design was a completely randomized block. Two blocks of four
replicates were used to accommodate the two spray timings.

Statistical analysis of the data showed that timing of application had a significant effect on pea
yield. Treatments applied at the early application timing yielded considerably more than
treatments applied at the late application timing. The late spray treatments yielded 1383kg/ha
and 637 kg/ha less than the early spray application at respective sites. The herbicide treatments
that produced the highest yields for the early application timing were Odyssey, Fusion and
Venture + ¥ Pursuit while the Select + ¥ Pursuit, Poast Ultra + ¥ Pursuit. Venture + %2 Pursuit
treatments produced the highest yields for the late application timing.

Dockage, the amount of weed seed removed from the sample, was also influenced by the
application timing of the herbicide treatments. All the herbicide treatments had less dockage
than the untreated check. Dockage was generally lower for the early application. This indicated
that the herbicide treatments applied at the early application timing provided better control of the
weeds than the treatments applied at the late application timing.



Key Results and Conclusions

Timing of herbicide application had a significant effect on field pea yield and dockage. The best
time to apply the herbicides was at the three to four node stage of the crop (early herbicide
application). The treatments applied at this time yielded higher and had less dockage than the
herbicides applied at the six node stage (late herbicide application). The highest yielding
treatments for the early application were Odyssey, Fusion and Venture + %2 Pursuit. The highest
yielding treatments for the late application timing were Select + %2 Pursuit, Poast Ultra + %2
Pursuit and Venture + %2 Pursuit.

Background

Weed control is an important management tool for increasing field pea yield. An Idaho study
found that a pea crop with a moderate density of wild oats (45 plants/m2) had reduced pea yields
of 51%. A similar study conducted in Alberta found pea yield losses ranging from 30 to 85%
due to volunteer barley competition (Harker et al., 2001). An economic threshold of 6 volunteer
barley plants per m? causes significant reductions in field pea grain yields (O’Donovan and
Blackshaw, 1997). The main reason for these substantial yield decreases can be accounted for
by the fact that pea is poor competitor with weeds (Park and Lopetinsky, 1999). Pea crops have
slow seedling growth, low stature and fail to close the crop canopy until late in the growing
season (Saskatchewan Pulse Growers, 2000). This gives weeds the opportunity to consume
light, nutrients and moisture the pea crop requires for optimum growth and yields.

There are several herbicides that are available for weed control in pea (Ali, 2001). Many
producers tend to use post-emergence herbicides at a late weed growth stage. Producers want to
ensure that all weeds have germinated before the herbicide is applied so that there is maximum
weed kill. This practice can be risky because of yield losses from early weed competition
(Harker et al., 2001). Studies have shown that the time of weed emergence, relative to the crop,
influences the severity of yield loss, with early emerging weeds causing maximum yield
decreases (Harker et al., 2001). Several studies have shown that there is a critical period of weed
control for many crops. The critical period of weed control is the crop stage during which weed
presence will result in yield loss (Martin et al., 2001). A study conducted in Alberta looked at
the critical period of weed control in pea. In this study weeds were removed from plots at
weekly intervals after pea emergence and were maintained weed free for the remainder of the
growing season. The study found that optimum pea yields usually required weed removal very
early in the growing season. The beginning of the critical weed-free period was one or two
weeks after emergence; weed removal later than two weeks after emergence often resulted in
reduced yields (Harker et al., 2001).

This grammicide study was undertaken as a result of Harker’s work. This study will determine if
timing of herbicide application has the same effect as Harker’s early weed removal study.
Several herbicide treatments were applied at two growth stages of the pea crop, the 3 to 4 node
and 6 node stages.



Objectives

e Provide producers with information about a large number of post-emergent grass
herbicides and mixtures that are available for use in field pea

e Compare graminicide application timing and its effect on field pea yield and weed
control

e Demonstrate which graminicides or graminicide mixtures produce the highest field pea
yield and highest amount of grassy weed control

e Determine which graminicides or mixtures are the most economical to use

Project Plan

Herbicide and Timing Treatments
Treatments 1 through 12 were applied at the early timing (3-4 node stage) and treatments 13

through 24 were applied at the late timing (six node stage). A list of the treatments, application
rates, and active ingredients are listed in Table 1.

Table 1 Treatments, application rates, and active ingredients
Trt Herbicides & Herbicide Mixes | Application Rate | Active Ingredient (ai) | Rate ai Applied
1&13 Venture 25DG 160 g/ac|  Fluazifop-p-butyl 99 g ai/ha
Turbocharge 0.50% v/v
2&14 Venture 25DG 160 g/ac|  Fluazifop-p-butyl 99 g ai/ha
Pursuit 42.5 ml/ac Imazethapyr 25 g ai/ha
Turbocharge 0.50% v/v
3&15 Select 76 ml/ac Clethodim 45 g ai/ha
Amigo 0.50% v/v
4&16 Select 76 ml/ac Clethodim 45 g ai/ha
Pursuit 42.5 ml/ac Imazethapyr 25 g ai/ha
Amigo 0.50% v/v
5& 17 Untreated
6&18 Poast Ultra 190 ml/ac Sethoxydim 211 a ai/ha
Merge 400 ml/ac
7&19 Poast Ultra 190 ml/ac Sethoxydim 211 g ai/ha
Pursuit 42.5 ml/ac Imazethapyr 25 g ai/ha
Merge 400 ml/ac
8&20 Odyssey 17 glac Imazethapyr 15 g ai/ha
Imazamox 15 g ai/ha
Merge 0.50% v/v
9&21 Hoe-Grass 284 1100 ml/ac| Diclofop-methyl 772 g ai/ha
10 & 22 Assure 11 200 ml/ac| Quizalofop-p-ethyl 47 g ai/ha
Sure-Mix 0.50% viv
11& 23 Fusion (component 1) 185 ml/ac| Fenoxaprop-p-ethyl 37 g ai/ha
Fusion (component 2) 325 ml/ac| Fluazifop-p-butyl 100 g ai/ha
12 & 24 Pursuit 85 ml/ac Imazethapyr 50 g ai/ha
Agsurf 0.25% viv




Notes:

Early application = 3-4 node stage of pea, 3-4 leaf stage of barley

Late application = 6 node stage of pea, 6 leaf-tillering stage of barley
Herbicide treatments for the early and late applications were the same.
Treatments include adjuvants required for application.

A water volume of 10 GPA (45 L/acre) was used to apply the treatments.

arwDE

Table 2 Treatment Rates and Calculated Amounts for four subplots

Herbicide Treatment U Rl
g/acre /4 subplots

Venture 25DG 160 g/ac 35¢g
Turbocharge 0.50% v/v 5.0 ml
Venture 25DG 160 g/ac 3590
Pursuit 42.5 ml/ac 0.9 ml
Turbocharge 0.50% v/v 5.0 ml
Select 76 ml/ac 1.7 ml
Amigo 0.50% v/v 5.0 ml
Select 76 ml/ac 1.7 ml
Pursuit 42.5 ml/ac 0.9 ml
Amigo 0.50% viv 5.0 ml
Untreated

Poast Ultra 190 ml/ac 4.2 ml
Merge 400 ml/ac 8.8 ml
Poast Ultra 190 ml/ac 4.2 ml
Pursuit 42.5 ml/ac 0.9 ml
Merge 400 ml/ac 8.8 ml
Odyssey 17 g/ac 049
Merge 0.50% v/v 5.0 ml
Hoe-Grass 284 1100 ml/ac 24.2 ml
Assure 11 200 ml/ac 4.4 ml
Sure-Mix 0.50% v/iv 5.0 ml
Fusion (component 1) 185 ml/ac 4.1 ml
Fusion (component 2) 325 ml/ac 7.2ml
Pursuit 85 ml/ac 1.9ml
Agsurf 0.25% viv 2.5 ml

Rate Calculation example:
plot area = length x width = (30 feet) x (8 feet) = 240 feet®

4 subplots = 240 feet*x 4 = 960 feet?

4 subplots = 960 feet*x 1 acre/43560 feet?=0.022 acres

chemical required

e.g. Venture at 160 g/acre

chemical required = (160 g/acre) x (0.0220 acres) = 3.5 g Venture

water volume to spray 4 subplots = (10 gallons/acre) x (0.0220 acres) = 0.220 gallons
= (0.220 gallons x 4.546 L/gallon) = 1.00 L

adjuvant required = (%v/v) x (required water)

e.g. Turbocharge at 0.50% v/v

adjuvant required = (0.50%) x (1.00 L) = 5.0 ml



Experimental Design

The experiment design consisted of two blocks, one for the early application timing and one for
the late application timing, each with four replicates. Both blocks were a completely randomized
block design. Individual plots were 8 feet wide and 14.76 feet long following trimming. Plots
were seeded with 8 inch row spacing.

Site Description

The test plots were seeded at two locations in the Barrhead area. The Barrhead-Kiel site was
weedier than the Barrhead-Mueller site in 2001. Kiel’s site had higher populations of wild oats,
wild buckwheat and Canada thistle in comparison to Mueller’s site.

Randomization was changed slightly at the Kiel site because of a spraying error. Plot 105 was
switched with plot 106 therefore, plot 105 was treatment 6 and plot 106 was treatment 5.

Plot Plan — 2001

801 | 802 | 803 | 804 | 805 | 806 | 807 | 808 | 809 | 810 | 811 | 812
21 117|113 |16 | 15|18 |19 | 14 |22 |23 |24 | 20
701 | 702 | 703 | 704 | 705 | 706 | 707 | 708 | 709 | 710 | 711 | 712
16 |22 |24 |13 15|17 (19|21 |20 |18 |23 | 14
601 | 602 | 603 | 604 | 605 | 606 | 607 | 608 [ 609 | 610 | 611 | 612
23113 |16 |20 |14 |19 |22 |17 | 15|21 | 24| 18
501 | 502 | 503 | 504 | 505 | 506 | 507 | 508 | 509 | 510 | 511 | 512
13114 |15|16 |17 |18 |19 |20 |21 |22 |23 |24
401 | 402 | 403 | 404 | 405 | 406 | 407 | 408 | 409 | 410 | 411 | 412
95143 |6 |7 |2]|10(11|12)| 8
301 | 302 | 303 | 304 | 305 | 306 | 307 | 308 | 309 | 310 | 311 | 312
4 110(12| 1|3 |5|7]|]9]|8]6|11] 2
201 | 202 | 203 | 204 | 205 | 206 | 207 | 208 | 209 | 210 | 211 | 212
111|482 |7 |10|5|3]|9]|12| 6
101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112
112 |34 |5|6|7]|8]9|10]|11]12




Barrhead — Kiel
Legal Land Description: SW-28-59-2 W5
Descriptive Location: 1 mile east of Barrhead on Manola road, ¥ mile north

The soil at this site is primarily a Dark Grey Wooded Luvisol and partially an Orthic Dark Gray
Chernozem. Both the Luvisol and Chernozem soil types are developed on till. The Luvisol has
an A horizon is approximately 7 inches thick with a pH of 6.8. The dominant soil texture is

loam. The soil is classified as moderately well drained. The productive ability is rated as good.

Barrhead — Mueller

Legal Land Description: NE-18-59-2 W5

Descriptive Location: 5 miles East of Barrhead on Manola Road, 1 mile South, % mile East, plot
is located on south side of the road.

Soil at this site is Orthic Humic Gleysol developed on Lacustrine parent material. There is an 8
inch Ah horizon with a pH of 6.6. This heavy clay soil is classified as having poor drainage but
fairly good productive ability.

Climate Information

Both sites experienced early season drought, heat stress and then a shift towards better
conditions. The second week of July had maximum temperatures of 28 to 30°C, causing
significant flower blast. The Barrhead area received 278 mm of rain from April 27 to August 23,
2001. Some extremely wet conditions were experienced at the end of July. 178 mm of rain was
recorded and this accounted for 64% of the precipitation received over the growing season.

Table 3 Summary of monthly rain averages from May to August 2001

Month Barrhead 2001
May rainfall 33 mm
June rainfall 43 mm
July rainfall 178 mm

August rainfall 24 mm
Total Rainfall 278 mm

Seeding Specifications and Plot Maintenance

The plots were seeded using a John Deere 10 foot hoe-press drill. A field pea-barley mixture
was seeded; the mixture contained Swing pea, seeded at seven plants per square foot, and Seebe
barley, at a half a bushel per acre (28 kg/ha). Barley was used for the grassy weed/volunteer
cereal in this experiment.

The sites were sprayed with Sencor 75DF® prior to the first grammicide application in order to
control broadleaf weeds. Sencor was applied at a rate of 150 grams per acre (g/ac) with a water
volume of 15 GPA. Additional hand weeding was incorporated at Kiel’s site to eliminate as
many broadleaf weeds as possible throughout the growing season.



The herbicide treatments were applied May 31 for the early application timing and June 13 for
the late application timing.

The plots were desiccated August 14, 2001 using Reglone PRO® and then harvested using a
Wintersteiger plot combine.

Both sites were seeded April 27, 2001, and both were harvested August 23, 2001.

Data Collected and Analysis

Total Plant Height or Vine Length
The plants were measured after they had completed flowering and prior to desiccation to
determine the total plant height or vine length. The heights were measured in centimetres.

Thousand Kernel Weight
Thousand kernel weight was used to calculate the seed size. A sample of 100 seeds was weighed
and then multiplied by 10 to determine the thousand kernel weight.

Yield - Dirty
The plots were harvested into cotton bags. The samples were dried and then weighed to
determine the weight of the pea plus weed seeds.

Yield - Clean
The samples were cleaned with a Clipper Seed Cleaner after the initial weigh. The weed free
samples were then weighed to determine the clean yield.

Dockage
The clean yield was subtracted from the dirty yield to calculate the dockage. A percent dockage
was calculated by dividing the dockage by the dirty yield.

Analysis

Statistical analysis of the yield data was completed using the ANOVA statistical program of
SAS, 2001. Least Significant Difference (L.S.D.) P <0.05, was calculated to determine
significant differences between treatments and Coefficient of Variance (C.V.%) was calculated
to reveal the relative measure of variation that exists within the data.



Discussion of Results

Visual Assessments

Visual assessments conducted throughout the growing season indicated that none of the
treatments caused severe injury to the crop and that each treatment provided some degree of
weed control. The Pursuit and Odyssey treatments caused some slight crop injury immediately
after application. Plants turned a yellowish-green color for a short period of time and appeared
somewhat stunted. The crop soon recovered from the initial injury and did not appear to have
suffered any lasting affects, as the yields were similar to other treatments that did not show any
injury.

Timing of Herbicide Application

Table 6 shows a 2 site average of the yield data from both the early and late herbicide
applications. Timing of application had a significant impact on yield. Treatments applied at the
early application timing (the three node stage of the crop) yielded more than the treatments
applied at the late application timing (the six node stage of the crop). Table 4 shows the results
of a statistical comparison of the early and late application timings for both sites combined. The
comparison showed that the early application yield was significantly better than the late
application yield. The early application timing yielded 1,010 kg/ha more than the late
application timing. More specifically, an average yield difference of 1,383 kg/ha was seen at
Kiel’s site and an average yield difference of 637 kg/ha was seen at Mueller’s site.

Treatments and Yield

Table 5 shows each treatment and yield at the early and late application timings for both sites.
All the treatments yielded significantly more than the untreated check with the exception of Hoe-
Grass in the late treatment. The best herbicide for weed control varied with site and application
timing. Odyssey at Kiel’s site and Fusion at Mueller’s site were the highest yielding treatments
for the early application timing. Select + % Pursuit and Poast Ultra + ¥ Pursuit were the highest
yielding treatments for the late application timing for the Kiel and Mueller sites respectively.
The late Pursuit and Hoe-Grass treatments provided inferior weed control compared to the other
treatments. Hoe-Grass is not registered for control of volunteer cereals, therefore inferior control
of the volunteer barley could be expected from this treatment. The poor control provided by
Pursuit was also expected because Pursuit is only registered to suppress volunteer barley. The
Odyssey treatment provided good control for the early application timing but control was weaker
for the late application timing.

Site to Site Variation

Kiel’s site had a larger and more diversified population of weeds than Mueller’s site. Kiel’s site
had more wild oats, in addition to the volunteer barley seeded with the pea, whereas the weed
population at Mueller’s consisted mainly of volunteer barley. This may account for why the
Hoe-Grass treatment appeared effective for weed control at Kiel’s site and not effective at
Mueller’s site. Hoe-Grass is not registered for use in controlling volunteer barley but is
registered for wild oat control. Hoe-Grass controlled the wild oats at Kiel’s allowing for greater
yields due to wild oat control but not volunteer barley control. A statistical analysis comparing
the two sites for 2001 was also completed. This analysis showed that Mueller’s site yielded
significantly more overall than Kiel’s site. The data is presented in Table 12.
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Dockage

The dockage results, Table 7, support what was seen for the yield results. The highest dockages
were observed for the untreated check, Hoe-Grass and Pursuit late application. This indicates
that control was poorest for these treatments as a larger percentage of weed seed was removed
from the total sample. Odyssey had high a dockage for the late application timing at both sites,
indicating that Odyssey is much more effective if it is applied at an early growth stage.

Three Year Summary

A comparison of three years of this study is presented in Tables 9 and 10. The yield data for
2001 were most similar to the yield data from 1999 and considerably greater than the yield data
from 2000. The dockage percentages were most similar to the data from 2000 and higher than
the dockage percentages from 1999.

Table 4 Application Timing Comparison, 2001
(Average of All Treatments & Sites)

Application Timing Pea Yield
Kg/ha cleaned seed
Early 5571 a
Late 4561 b
Average 5066
LSD (P <£0.05) 294.2
CV.% 20.4

Note: Within columns, values followed by the same letter (a,b...) are not significantly different.
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Table 5

Field Pea Yield Comparison, 2001
Based on Herbicide and Time of Application

Herbicide Treatment

Kiel Site

Mueller Site

Early Spray

Late Spray

Early Spray

Late Spray

--yield in kilogram per

hectare cleaned seed--

Untreated 2814 d 2814 d 4428 b 4428 e
Venture 4518 ¢ 3939 bc 6023 a 5116 bc
Venture + % Pursuit 5631 ab 4439 ab 6210 a 5526 abc
Select 5613 ab 4103 ab 6158 a 5629 ab
Select + % Pursuit 5287 bc 4868 a 6145 a 5811 a
Poast Ultra 5285 bc 3944 bc 6400 a 5543 abc
Poast Ultra %2 Pursuit 5526 ab 4024 abc 5974 a 6012 a
Odyssey 6214 a 3988 abc 6269 a 5454 abc
Hoe Grass 4491 c 2910d 4812 b 4447 de
Assure |l 5044 bc 3998 abc 6203 a 5731 a
Fusion 5325 abc 4071 abc 6553 a 5697 ab
Pursuit 5508 ab 3170 cd 6172 a 5005 cd
Average* 5395 4054 6211 5552
L.S.D. (P <0.05) 902.4 914.0 670.8 613.6
CV.% 12.2 16.8 7.8 7.9
Notes:

1. Within columns, values followed by the same letter (a,b...) are not significantly different.

2. Both sites sprayed with Sencor 75DF® for broadleaf control.

3. Average* this does not include the untreated control nor the Hoe Grass treatment, because
this is a wild oat herbicide, it does not control volunteer cereals. The Average* value is the
average yield of the plots sprayed with herbicides that control volunteer cereals in pea crops.
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Table 6 Yield Comparison, 2001

Early and Late Treatment Application

(Sites Combined)

Yield
Herbicide Treatment (kg/ha cleaned seed)
Early Late Average

Untreated 3621 d 3621 d 3621
Venture 5270 bc 4527 abc 4899
Venture + % Pursuit 5921 ab 4983 ab 5452
Select 5885 ab 4866 ab 5376
Select + 2 Pursuit 5716 ab 5340 a 5528
Poast Ultra 5843 ab 4743 ab 5293
Poast Ultra + % Pursuit 5750 ab 5018 ab 5384
Odyssey 6241 a 4721 ab 5481
Hoe Grass 4652 cd 3679 cd 4165
Assure 11 5624 ab 4864 ab 5244
Fusion 5939 ab 4884 ab 5412
Pursuit 5840 ab 4088 bc 4964
Average* 5803 4803 5303
LSD (P <0.05) 732.6 1016.8
CV.% 13.2 22.4

Notes:

1. Within columns, values followed by the same letter (a,b...) are not significantly different.

2. Average* this does not include the untreated control nor the Hoe Grass treatment.
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Table 7

Dockage Comparison, 2001
Based on Herbicide and Time of Application

. Kiel Site Mueller Site Average
Herbicide Treatment | Early Spray | Late Spray | Early Spray | Late Spray Dockage
---% Dockage---
Untreated 41.7 41.7 24.1 24.1 32.9
Venture 7.0 10.4 6.3 6.6 7.6
Venture + % Pursuit 7.5 9.3 3.2 5.1 6.3
Select 7.0 8.0 3.7 3.2 5.5
Select + %2 Pursuit 9.3 7.3 3.9 7.6 7.0
Poast Ultra 13.8 12.0 5.4 7.2 9.6
Poast Ultra % Pursuit 10.9 10.1 2.6 5.8 7.4
Odyssey 2.6 16.9 6.2 115 9.3
Hoe Grass 22.8 33.8 24.2 23.1 26.0
Assure 11 10.8 9.9 4.1 55 7.6
Fusion 10.9 12.2 3.8 3.4 7.6
Pursuit 13.0 26.4 9.7 13.6 15.7
Average* 9.3 12.3 4.9 7.0 8.4
Notes:

1. Both sites sprayed with Sencor 75DF® for broadleaf control.

2. Average* this does not include the untreated control nor the Hoe Grass treatment.
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Table 8 Dockage Comparison, 2001
Early and Late Graminicide Applications
(Sites Combined)

Herbicide Treatment Vb S
Early | Late | Average
Untreated 32.9 32.9 32.9
Venture 6.6 8.5 7.6
Venture + ¥ Pursuit 5.4 7.2 6.3
Select 5.3 5.6 5.5
Select + % Pursuit 6.6 7.4 7.0
Poast Ultra 9.6 9.6 9.6
Poast Ultra + 2 Pursuit 6.8 8.0 7.4
Odyssey 4.4 14.2 9.3
Hoe Grass 23.5 28.4 26.0
Assure 11 7.4 1.7 7.6
Fusion 7.3 7.8 7.6
Pursuit 11.4 20.0 15.7
Average* 7.1 9.7 8.4

Notes:
1. Both sites sprayed with Sencor 75DF® for broadleaf control.
2. Average* this does not include the untreated control nor the Hoe Grass treatment.
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Table 9

Summary of Field Pea Yields, 1999 — 2001
Based on Herbicide Applications and Timing
Kiel Site in Barrhead

Yield (kg/ha) Cleaned Pea Yield
Early Spray Late Spra Average
Herbicide Treatment over 3
1999 2000 2001 1999 2000 2001 years
(kg/ha)
Untreated check 4310 ef 2107 e 2814 d 4310 bc |2107 defg | 2814 d 3077
Venture 5249 abcde |2573d 4518 ¢ 4710a |2406 bcd |3939 bc 3899
Venture + % Pursuit 5053 bcdef |2805bcd |5631ab §4240b [2178 efg |4439 ab 4058
Select 5342 abcd |3033 b 5613ab J4703a |2535abc |4103ab 4221
Select + %2 Pursuit 5699 a 2782 bed |5287 bc J4303 b |2383 bcd |4868 a 4220
Poast Ultra 5157 abcde |2710cd |5285bc J4215b |2594ab |3944 bc 3984
Poast Ultra + % Pursuit | 5459 abc 3029 ¢ 5526 ab J4806a |[2582ab |4024 abc 4238
Odyssey 5595 ab 2866 bc | 6214 a 4115b |2226 def |3988 abc 4167
Hoe Grass 4543 f 2270 e 4491 ¢ 3660 c |2345cde [2910d 3370
Assure 11 5732 a 3369 a 5044 bc ]4190b |2644a 3998 abc 4163
Fusion 4904 cdef |3038Db 5325 abc J4221b |2487 abc |4071 abc 4008
Pursuit 4857 def 2860 bc |5508ab }3608 c |2002g 3170 cd 3668
Average* 5305 2907 5395 4311 2404 4054 4063
L.S.D. (P <0.05) 514 252 902 373 188 914
CV.% 12 11 12.2 11 10 16.8
Note:
1. Within columns, values followed by the same letter (a,b...) are not significantly different.

2. Average* this does not include the untreated control nor the Hoe Grass treatment.
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Table 10

Summary of Field Pea Yields, 1999-2001
Based on Herbicide Applications and Timing
Mueller Site in Barrhead

Yield (kg/ha) Cleaned Pea Yield
Early Spray Late Spra Average
Herbicide Treatment over 3
1999 2000 2001 1999 2000 2001 years
(kg/ha)
Untreated 5015d 2160 e 4428 b 5015 de [2160c 4428 de 3868
Venture 6298 ab 2761 abcd |6023a [6114ab [2441ab |5116 be 4792
Venture + % Pursuit 6095 abc 2932 ab 6210a [5678 bc |2690 a 5526 abc 4855
Select 6357 ab 2998 a 6158 a |6087ab |2216bc |5629 ab 4908
Select + % Pursuit 6271 abc 2637 bcde |6145a [|5924 ab | 2686 a 5811 a 4912
Poast Ultra 5732 bcd 2817 abcd |6400a 5288 cd |2274bc |5543 abc 4676
Poast Ultra %2 Pursuit | 6555 a 2738 abcd |5974a |6347a |2609a 6012 a 5039
Odyssey 6217 abc 2857 ab 6269a [5352cd [2201 bc |5454 abc 4725
Hoe Grass 5371d 2343 ¢ 4812 Db 5308 cd [2132¢ 4447 de 4069
Assure |l 6390 ab 2838abc |6203a |6230a |2646a 5731 a 5006
Fusion 6170 abc 2727 abcd | 6553 a |5394 cd | 2583 a 5697 ab 4854
Pursuit 5571 cd 2533 cde |6172a J4511e [2091c 5005 cd 4314
Average* 6166 2784 6211 5693 2444 | 5552 4808
L.S.D. (P <£0.05) 620.7 280.3 |670.8 457.9 2225 |613.6
CV.% 12.4 12.4 7.8 9.9 11.2 7.8
Note:
1. Within columns, values followed by the same letter (a,b...) are not significantly different

2. Average™* this does not include the untreated control nor the Hoe Grass treatment.
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Table 11

Dockage Comparison, 1999-2001
Early and Late Graminicide Applications
(All Sites Combined)

Average % Dockage Average % Dockage Dockage
. : Average
Herbicide Treatment Early Spraying Late Spraying over g
1999 | 2000 | 2001 | 1999 | 2000 | 2001 | Years
(%)
Untreated Check 12.0 29.7 32.9 12.0 29.7 32.9 24.8
Assure 11 0.7 4.5 7.4 1.1 5.2 7.7 4.4
Fusion 1.4 10.2 7.3 1.7 7.3 7.8 6.0
Hoe Grass 10.1 28.9 23.5 9.4 30.8 28.4 21.8
Odyssey 1.2 6.5 4.4 4.8 8.8 14.2 6.6
Poast Ultra 1.2 11.9 9.6 3.0 10.3 9.6 7.6
Poast Ultra + % Pursuit 1.0 10.1 6.8 1.7 13.7 8.0 6.9
Pursuit 2.9 13.9 11.4 4.4 21.1 20.0 12.3
Select 1.6 6.1 5.3 1.4 7.6 5.6 4.6
Select + Y2 Pursuit 1.0 10.3 6.6 1.6 6.0 7.4 5.5
Venture 1.2 9.3 6.6 1.9 13.0 8.5 6.7
Venture + % Pursuit 1.7 8.4 5.4 1.8 9.7 7.2 5.7
Average* 14 9.1 7.1 2.3 10.3 9.6 6.6

Note: Average* this does not include the untreated control nor the Hoe Grass treatment.

Table 12

Site Comparison, 2001

(All Treatments & Application Timings)

Site Pea Yield
Kg/ha cleaned
seed
Barrhead - Kiel 4481 b
Barrhead — Mueller 5657 a
Average 5069
LSD (P <£0.05) 278.5
C.V.% 19.3

Note: Within columns, values followed by the same letter (a,b...) are not significantly different.
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Economic Impact

Table 13 and figure 1 show data for the responsive graminicide treatments expressed as a percent
of the yield increase over the check. In all cases the early herbicide applications resulted in a
larger yield increase compared to the late herbicide applications. Early herbicide applications
increased pea yields from 21 to 92% over the untreated checks while the late herbicide
applications increased pea yields from 0 to 44%. Mueller’s site had smaller yield increases
compared to the yield increases observed at Kiel’s in 2000 and 2001. In both years Kiel’s site
had a greater grassy weed population compared to Mueller’s site. Based on this we can conclude
that the larger the grassy weed population, the greater the yield increases will be with herbicide
applications.

Table 14 and figure 3 show the average yields of responsive graminicide treatments for the 2
sites. In 2001, there is a 1000 kg/ha yield increase associated with early spray applications
compared to late spray applications. One ton of peas at a price of $5.00 per bushel translates into
$180/ha increased income because of an early spray application. However, if the yield increase
were only % ton, as in pervious years of the study, the increased income from the early spray
application would be $90/ha. A maximum total cost estimate of herbicide and application would
be approximately $60/ha. This results in an economic increase of $30 to $120 per hectare, based
on a relatively high cost. In general terms, for every $1.00 spent on herbicide applications, $1.50
- $3.00 can be expected in returns. Basically, by spraying late, producers are decreasing their
income!

Tables 15 and 16 and figures 2 and 4, show the average dockage levels of responsive
graminicide treatments. Spraying results in significantly lower dockage and early spraying
results in even lower dockage compared to late spraying. Decreasing dockage reduces costs for
producers in two ways. Firstly, lower dockage means that there will be reduced cleaning costs.
Secondly, increased dockage may lead to lower quality due to earth tagging of the seed.

Spraying reduces weed competition, resulting in increased yields and reduced dockage. There is

a significant advantage to spraying early, costs are the same as those for late spraying. Basically,
spraying makes economic sense for producers.

19



Table 13
Responsive Graminicide Treatments as a % Yield Increase Over the Check, 1999 — 2001

Site and Year | Application Check Average* Yield of % Yield
Timing Yield Responsive Increase Over
(kg/ha) Treatments (Kg/ha) the Check
Muellers 1999 Early 5105 6166 21
Kiels 1999 Early 4310 5305 23
Muellers 1999 Late 5105 5693 12
Kiels 1999 Late 4310 4311 0
Muellers 2000 Early 2160 2784 29
Kiels 2000 Early 2107 2907 38
Muellers 2000 Late 2160 2444 13
Kiels 2000 Late 2107 2406 14
Muellers 2001 Early 4428 6211 40
Kiels 2001 Early 2814 5395 92
Muellers 2001 Late 4428 5552 25
Kiels 2001 Late 2814 4054 44

Note: Average* this does not include the untreated control nor the Hoe Grass treatment.

Table 14
Average Yields of responsive Graminicide Treatments (2 Site Average), 1999-2001
Year Treatment Average* Yield of Yield Increase of Early Spray
Responsive Treatments | Application Over Late Spray
(Kg/ha) Application
1999 Early 5736 a 734 kg/ha
Late 5002 a
Check 4663 a
LSD (P[0.05) 1079
CV.% 4.9
2000 Early 2846 a 421 kg/ha
Late 2425 b
Check 2107 b
LSD (P[0.05) 359
C.V.% 3.4
2001 Early 5803 a 1000 kg/ha
Late 4803 ab
Check 3621 b
LSD (P[0.05) 1312
CV.% 6.4

Note: Within columns for the same years, values followed by the same letter (a,b...) are not
significantly different.
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Table 15

Average Dockage Levels of Responsive Graminicide Treatments, 1999 - 2001

Site and Year Treatment Average*
Muellers 1999 Early 1.0
Kiels 1999 Early 1.8
Muellers 1999 Late 1.8
Kiels 1999 Late 2.9
Muellers 1999 Check 10.8
Kiels 1999 Check 13.1
Muellers 2000 Early 9.4
Kiels 2000 Early 8.8
Muellers 2000 Late 11.6
Kiels 2000 Late 8.8
Muellers 2000 Check 32.7
Kiels 2000 Check 26.7
Muellers 2001 Early 4.9
Kiels 2001 Early 9.3
Muellers 2001 Late 7.0
Kiels 2001 Late 12.3
Muellers 2001 Check 24.1
Kiels 2001 Check 41.7
Table 16
Average Dockage Levels of Responsive Graminicide Treatments (2 Site average), 1999 -
2001
Year Treatment % Dockage
1999 Early 14D
Late 2.3Db
Check 12.0a
LSD (P[0.05) 2.4
CV.% 10.7
2000 Early 9.1b
Late 10.3 b
Check 29.7 a
LSD (P[0.05) 8.3
CV.% 11.8
2001 Early 7.1b
Late 9.7b
Check 32.9a
LSD (P[0.05) 22.4
CV.% 31.5

Note: Within columns for same year, values followed by the same letter (a,b...) are not

significantly different.
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Conclusions

Timing of herbicide application had the most significant effect on field pea yield and dockage
levels. The best time to apply herbicides was the early application timing or three to four node
stage of the crop. The treatments applied at this time produced higher yields and had less
dockage than the late applied treatments. The best herbicide treatment varied according to
application timing. The highest yielding treatments for the early application were Odyssey,
Fusion and Venture + % Pursuit while Select + % Pursuit, Poast Ultra + % Pursuit and Venture +
Y Pursuit were the best yielding treatments for the late application.

All herbicide treatments provided some degree of control of grassy weeds. All herbicide
treatments yielded more and had lower dockage percentages than the untreated checks;
herbicides were effective for controlling weeds to some extent. There were some herbicides that
provided better control than others but in general all the treatments provided good weed control.

Extension Activities

Producers and professionals involved in the pulse industry toured the herbicide sites at Rick’s
Pedigreed Seeds and Cyre Seed Farms annual tour days over the three years of the study. Results
from this study are widely distributed throughout Zone 3 by Alberta Pulse Growers - Zone 3
directors, co-operating producers and co-operating AAFRD specialists.  Findings of this study
are always a topic at annual meetings. Information attained through this study will also be
discussed at the Leading Edge Seminar in March 2002. Besides these major venues, the
information will be distributed to over 200 producers and final results will be available to all
pulse producers at the AAFRD office in Barrhead, and through APG — Pulse Crop News.

Recommendations

This study has clearly established that herbicide application at the 3 to 4 node stage results in
significantly higher yields compared to later herbicide application made at the 6 node stage.
These results support the work of Harker et al., 2001. There is no need for further field study on
this subject. However, getting the word out to producers is the next challenge. Many producers
still believe that spraying must be delayed until maximum weed germination, regardless of crop
development. Future work on this project must involve increased technology transfer. This may
be accomplished by adding recommendations to the Alberta Agriculture Crop Protection book
indicating that for maximum yield benefits, herbicide application in pea crops must be made at
the 3 to 4 node stage.
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Appendix 1

Barrhead 2001
Summary of Agronomic Data
Kiel
Herbicide : : Sic
s Plant Height (cm) Yield (Cleaned ) (kg/ha) 1000 KWT (g/1000 seeds) % Dockage

Early H Late Ave Early Late Ave Early Late Ave Early Late Ave
Untreated 57 \ 49 53 2814 2814 2814 230 236 233 41.7 41.7 41.7
Assure |l S7 55 56 5044 3998 4521 243 244 243 10.8 9.9 10.3
Fusion 57 55 56 5325 4071 4698 245 240 242 10.9 12.2 11.5
Hoe Grass 56 o1 53 4491 2910 3701 247 244 246 22.8 33.8 28.3
Odyssey 58 55 56 6214 3988 5101 257 257 257 2.6 16.9 9.7
Poast Ultra 62 53 57 5285 3944 4614 244 245 244 13.8 12.0 12.9
Poast Ultra 59 95 S7 5526 4024 4775 240 244 242 10.9 10.1 10.5
+ % Pursuit
Pursuit o7 52 95 5508 3170 4339 260 243 251 13.0 26.4 19.7
Select 55 53 54 5613 4103 4858 247 254 250 7.0 8.0 7.5
Select + % Pursuit 55 60 58 5287 4868 5078 246 256 251 9.3 7.3 8.3
Venture 53 55 54 4518 3939 4228 246 252 249 7.0 10.4 8.7
Venture + %2 56 53 54 5631 4439 5035 246 250 248 7.5 9.3 8.4
Pursuit
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Appendix 2

Barrhead 2001
Summary of Agronomic Data
Mueller
Herbicide Mueller
Tl Plant Height (cm) Yield (Cleaned ) (kg/ha) 1000 KWT (9/1000 seeds) % Dockage

Early Late Ave Early Late Ave Early Late Ave Early Late Ave
Untreated 68 59 63 4428 4428 4428 278 273 275 24.1 24.1 24.1
Assure |l 69 63 66 6203 5731 5967 283 283 283 4.1 55 4.8
Fusion 68 63 65 6553 5697 6125 285 284 284 3.8 3.4 3.6
Hoe Grass 66 58 62 4812 4447 4630 275 277 276 24.2 23.1 23.6
Odyssey 67 61 64 6269 5454 5861 285 276 281 6.2 11.5 8.8
Poast Ultra 69 62 65 6400 5543 5971 281 278 279 5.4 7.2 6.3
Poast Ultra 66 64 65 5974 6012 5993 283 292 287 2.6 5.8 4.2
+ 1% Pursuit
Pursuit 66 60 63 6172 5005 5589 284 278 281 9.7 13.6 11.7
Select 68 60 64 6158 5629 5894 282 286 284 3.7 3.2 3.4
Select + % Pursuit 67 59 63 6145 5811 5978 283 291 287 3.9 7.6 5.8
Venture 67 57 62 6023 5116 5504 283 278 280 6.3 6.6 6.5
Venture 68 60 64 6210 5526 5820 275 283 279 3.2 51 4.3
+ % Pursuit
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Appendix 3

Barrhead 2001

Overall Summary of Agronomic Data

(Mueller and Kiel)

Herbicide Kiel & Mueller
e e Plant Height (cm) Yield (Cleaned ) (kg/ha) 1000 KWT (9/1000 seeds) % Dockage
Early Late Ave Early Late Ave Early Late Ave Early Late Ave

Untreated 62 54 58 3621 3621 3621 254 254 254 32.9 32.9 32.9
Assure |1 63 59 61 5624 4864 5244 263 263 263 7.4 7.7 7.6
Fusion 62 59 61 5939 4884 5412 265 262 263 7.3 7.8 7.6
Hoe Grass 61 54 58 4652 3679 4165 261 261 261 23.5 28.4 26.0
Odyssey 62 58 60 6241 4721 5481 271 267 269 4.4 14.2 9.3
Poast Ultra 65 57 61 5843 4743 5293 262 261 262 9.6 9.6 9.6
Poast Ultra 63 59 61 5750 5018 5384 261 268 264 6.8 8.0 7.4
+ % Pursuit
Pursuit 62 56 59 5840 4088 4964 272 260 266 11.4 20.0 15.7
Select 62 57 59 5885 4866 5376 264 270 267 5.3 5.6 5.5
Select 61 59 60 5716 5340 5528 265 273 269 6.6 7.4 7.0
+ % Pursuit
Venture 59 56 57 5163 4527 4824 262 265 263 6.7 8.5 7.7
Venture 61 57 59 5879 4983 5401 258 267 263 5.7 7.2 6.5
+ % Pursuit




Figure 1 Responsive Graminicide Treatments as a % Yield Figure 2 Average Dockage Levels of Responsive
Increase over the Check Graminicide Treatments
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Note: Statistics were conducted on individual years. 1999 LSD (P<0.05) = 1079,
CV = 4.9%; 2000 LSD (P<0.05) = 359, CV = 3.4%; 2001 LSD (P<0.05) = 1312, CV = 6.4%.

Note: Statistics were conducted on individual years. 1999 LSD (P<0.05) = 2.4,CV =
10.7%; 2000 LSD (P<0.05) = 8.3, CV =11.8%; 2001 LSD (P<0.05) = 22.4, CV = 31.5%.
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