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Impacts of Kudos rate on alfalfa stand density with and without fungicide and insecticide
in an interseeded corn-alfalfa system

Lead Investigators: Dr. Mark Renz, Dr. John Grabber
Study Directors: José Luiz Carvalho de Souza Dias, Leo Roth, Matt Volenec

Contact: nlroth2@wisc.edu — 236 Moore Hall, 1575 Linden Drive, Madison, WI, 53706

Objective:

Determine the impacts of Kudos (prohexadione) rates on alfalfa stand density of a potato leaf
hopper susceptible (HF3420) and non-susceptible (55H94) cultivar when applied with/without
fungicide (Priaxor; fluxapyroxad + pyraclostrobin) + insecticide (Warrior Il; lambdacyhalothrin).

Summary:

Excellent establishment of alfalfa occurred between corn rows. Applications of Kudos affected
alfalfa height with highest reductions in alfalfa height at Kudos rates > 8 oz/A at 29 days after
application.

Alfalfa injury at 39 days after Kudos application demonstrated the impact of alfalfa foliar
disease and potato leaf hoppers on establishing alfalfa, as treatments that included fungicide +
insecticide (F + 1) had alfalfa injury of <15% (HF3420) or <6% (55H94), whereas plots without

F + | treatment had >43% (HF3420) or >27% (55H94) alfalfa injury. This led to significant alfalfa
defoliation for alfalfa not treated with F + 1 (38-68%), resulting in alfalfa cover of 24-51%,
compared to 84-91% in F + | treated plots (53 days after Kudos application). Despite these
differences, all treatments where F + | or Kudos were applied provided alfalfa densities >10
plants/ft? in the fall of treatment year.

Kudos rate applied did not increase alfalfa stand density with 55H94 regardless of F + |
application in the fall (113 days after Kudos application). However, for HF3420, Kudos
applications increased alfalfa plant density by 0.25 alfalfa plants/ft> per ounce of Kudos applied
when integrated with F + |. This effect was not seen when F + | was not included.

Results suggest that alfalfa foliar diseases and potato leaf hoppers are important in alfalfa
establishment success. While minimal differences were observed due to Kudos rate in 2020,
other years'2 have demonstrated a significant relationship. Analysis across years will be
conducted to determine the average response and if Kudos rate can be decreased when
applying F + I. Corn yield at the field level averaged 8.8 tons of dry matter/acre.
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Herbicide Treatments

Treatment

Application Timing

1 | Untreated Control (UTC) - -
2 Priaxor B 4 fluid ounces per acre (fl oz/A)
Warrior | B 1 fl oz/A
3 Kudos A 4 ounces of weight per acre (oz wt/A)
Priaxor B 4 fl oz/A
Warrior Il B 1fl oz/A
4 Kudos A 8 oz wt/A
Priaxor B 4 fl oz/A
Warrior | B 1 fl oz/A
5 Kudos A 12 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A
6 Kudos A 16 oz wt/A
Priaxor B 4 fl oz/A
Warrior || B 1 fl oz/A
7 Kudos A 8 oz wt/A
8 Kudos A 16 oz wt/A
9 Kudos A 26 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A
10 Kudos A 26 oz wt/A

Application Timing

Herbicide Application

A-Timing

B-Timing

(Kudos)

(Fungicide-Insecticide)

Date June 18t 2020 —9:45-11:30am June 30, 2020 — 10-11:30am
Equipment | CO; pressurized single nozzle sprayer | CO; pressurized single nozzle sprayer
applying spray to alfalfa in corn applying spray to alfalfa in corn
interrows interrows
Nozzle One Teelet 8002E nozzle One Teelet 8002E nozzle
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Weather Data
Weather Station KWIPOYNES
Application Timing A-Timing B-Timing
(Kudos) (Fungicide-Insecticide)
Temperature 79 - 82°F 81 - 86°F
Wind Speed and Direction 5-6 mph 6 —10 mph
Relative Humidity 38 - 44% 67 —72%
Cloud Cover 5% 10%
Previous Rain Event Within 48 Hours None None
When > 0.25 inches of precipitation | June 20", 2020, 4pm —0.61 July 7t, 2020, 7pm — 0.68
occurred after treatment inches inches
Plot Dimensions 5 feet by 20 feet (100 square feet)
Design Randomized Complete Block, 4 blocks
Soil Type Plano silt loam
Soil Characteristics 22.5% clay, 4% organic matter, 6.7 pH, 1% slope

Agronomic Notes

e Corn Information:

o variety: Agrigold A636-56 STXRIB (106 day)

o planting rate: 33,500 seeds/acre

o planting date: May 11, 2020

o fertilized with 50-20-20 starter

o vyield: 8.8 tons/acre of dry matter (standard deviation: 0.6 tons/A of DM)
e Alfalfa Information:

o variety 1: 2018 55H94

o variety 2: 2018 Hybriforce 3420

o planting rate: 16 pounds live seed/acre

o planting date: May 13, 2020
e Moxy 2e (bromoxynil) applied at 1 pint/acre on June 23", 2020 with tractor mounted boom

sprayer
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Plants Present at Application — Developmental Stage

A-Application (Kudos)

Species Average Height (in) Phenological Stage
Alfalfa 9.4 -
Corn 23 V5-V6
B-Application (Fungicide — Insecticide)
Alfalfa 12.6 -
Corn 49.6 V7
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Results by alfalfa cultivar:

Alfalfa 55H94 Stand Density — October 9", 2020

—+— Kudos + Fungicide + Insecticide; p=0.876; n=24

--#--- Kudos only; p=0.132; n=16

| | | | | |
0 5 10 15 20 25

Kudos rate (oz wt/A)

No significant difference between Kudos rate and alfalfa variety (55H94) stand density
for either Kudos + fungicide+ insecticide or Kudos applied alone (slope not different than zero,
p>0.10)
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Alfalfa HF3420 Stand Density — October 9", 2020 |
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Kudos increased alfalfa (variety HF3420) stand density with increasing rates when fungicide +
insecticide are also applied (y =0.25x + 15.79; R?2= 0.18). No differences were detected when
fungicide and insecticide were not applied (just Kudos).
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12 Days After Kudos, 0 Days After Fungicide-Insecticide — June 30, 2020

Treatment  Timing Rate Alfalfa Height (cm) Corn Height (cm)
Alf Variety Alf Variety Alf Variety Alf Variety
HF3420 55H94 HF3420 55H94
1 UTC - - 38 a 36 a 130 a 130 -
2 Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 39a 36a 128 ab 128 -
3 Kudos A 4 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 34b 32b 130 a 130 -
4 Kudos A 8 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 31c 31b 126 abc 124 -
5 Kudos A 12 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 32 bc 28 cd 122 cd 125 -
6 Kudos A 16 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 31c 30 bc 128 ab 125 -
7 Kudos A 8 oz wt/A 31c 31b 128 ab 127 -
8 Kudos A 16 oz wt/A 31c 30 bcd 126 abc 126 -
9 Kudos A 26 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 30c 28d 124 bcd 122 -
10 Kudos A 26 oz wt/A 30c 29 bcd 120d 124 -
LSD P=.05 2.59 2.76 5.21 6.34
Standard Deviation 1.79 1.9 3.59 4.37
cv 5.44 6.07 2.84 3.46
Treatment Prob(F) 0.0001 0.0001 0.0037 0.2126
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29 Days After Kudos, 17 Days After Fungicide-Insecticide — July 17", 2020

Trt Treatment Timing Rate Alfalfa Height (cm)
No. Alfalfa Variety HF3420 Alfalfa Variety
55H94
1 UTC - - 42 c 44 bcd
2 Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 60 a 55a
3 Kudos A 4 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 52b 48 b
4 Kudos A 8 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 40 c 44 bc
5 Kudos A 12 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 42 ¢ 44 be
6 Kudos A 16 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 44 c 44 bed
7 Kudos A 8 oz wt/A 36d 40 cde
8 Kudos A 16 oz wt/A 34d 39 de
9 Kudos A 26 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 42 ¢ 41 cde
10 Kudos A 26 oz wt/A 33d 36e
LSD P=.05 3.93 5.54
Standard Deviation 2.71 3.82
cv 6.35 8.72
Treatment Prob(F) 0.0001 0.0001
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39 Days After Kudos, 27 Days After Fungicide-Insecticide — July 27", 2020

Trt Treatment Timing Rate Alfalfa Foliar Injury (%)
No. Alfalfa Variety HF3420 Alfalfa Variety
55H94
1 UTC - - 75 a 46 a
2 Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 2d 1c
3 Kudos A 4 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 1d lc
4 Kudos A 8 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 14d 4c
5 Kudos A 12 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 14d 4c
6 Kudos A 16 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 2d 5c
7 Kudos A 8 oz wt/A 44 ¢ 28b
8 Kudos A 16 oz wt/A 60 ab 31b
9 Kudos A 26 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 4d 2c
10 Kudos A 26 oz wt/A 54 bc 32b
LSD P=.05 15.74 13.16
Standard Deviation 10.85 9.07
cv 40.18 58.53
Treatment Prob(F) 0.0001 0.0001
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53 Days After Kudos, 41 Days After Fungicide-Insecticide — August 10%, 2020

Trt Treatment Timing Rate Alfalfa Defoliation (%) Alfalfa Cover (%)
Alfalfa Variety Alfalfa Variety Alfalfa Variety Alfalfa Variety
HF3420 55H94 HF3420 55H94
1 UTC - - 68 a 48 a 24 c 36¢C
2 Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 6d 4b 88a 90a
3 Kudos A 4 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1fl oz/A 8d 4b 84 a 90 a
4 Kudos A 8 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 10d 11b 86a 84 3
5 Kudos A 12 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 4d 8b 9232 88a
6 Kudos A 16 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 4d 5b 91a 88a
7 Kudos A 8 oz wt/A 41 bc 38a 51b 50b
8 Kudos A 16 oz wt/A 54 b 42 a 46 b 46 b
9 Kudos A 26 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 6d 8b 85a 85a
10 Kudos A 26 oz wt/A 40 c 42 a 45 b 48 b
LSD P=.05 12.61 10.66 10.57 9.87
Standard Deviation 8.69 7.35 7.29 6.8
cv 36.02 34.77 10.51 9.65
Treatment Prob(F) 0.0001 0.0001 0.0001 0.0001
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78 Days After Kudos, 66 Days After Fungicide-Insecticide — September 4%, 2020
Alfalfa Variety HF3420

Treatment  Timing Rate Alfalfa Cover Annual Perennial Grass Weed Bareground
(%) Broadleaf Broadleaf Cover (%) /Litter Cover
Weed Cover Weed Cover (%)
(%) (%)
1 UTC - - 3e 0.8 - 0- 12 - 84 ab
2 Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 21 bc 0.8 - 0- 13- 65 c
3 Kudos A 4 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1fl oz/A 21 bc 0.5- 0- 10 - 68 bc
4 Kudos A 8 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 28 ab 0.3 - 0- 4 - 68 bc
5 Kudos A 12 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 24 b 0.5- 0- 14 - 6lc
6 Kudos A 16 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 36a 0.3- 0- 3- 60 c
7 Kudos A 8 oz wt/A 14 cd 0.8 - 0- 2 - 84 ab
8 Kudos A 16 oz wt/A 9de 0.3- 0.3- 4 - 86a
9 Kudos A 26 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 30ab 0.5 - 0- 2- 66 C
10 Kudos A 26 oz wt/A 5de 0.5 - 0- 6 - 88a
LSD P=.05 8.93 0.8 0.23 16.65 16.1
Standard Deviation 6.15 0.55 0.16 11.48 11.1
cv 32.21 110.89 632.46 161.05 15.15
Treatment Prob(F) 0.0001 0.8307 0.4635 0.7061 0.0028
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78 Days After Kudos, 66 Days After Fungicide-Insecticide — September 4%, 2020

Alfalfa Variety 55H94
Treatment  Timing Rate Alfalfa Cover Annual Perennial Grass Weed Bareground
(%) Broadleaf Broadleaf Cover (%) /Litter Cover
Weed Cover Weed Cover (%)
(%) (%)
1 UTC - - 10 - 0.3- 0- 14 - 76 abc
2 Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 24 - 0.8 - 0- 20 - 54 d
3 Kudos A 4 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1fl oz/A 19 - 0.5- 0- 7- 73 abc
4 Kudos A 8 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 25 - 0.8 - 0- 6 - 68 a-d
5 Kudos A 12 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 18 - 0.5- 0- 20 - 62 bed
6 Kudos A 16 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 28 - 0.3- 0- 12 - 60 cd
7 Kudos A 8 oz wt/A 16 - 0.3- 0- 4- 80 ab
8 Kudos A 16 oz wt/A 16 - 0- 0- 2- 82a
9 Kudos A 26 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 24 - 0.5 - 0- 4 - 72 a-d
10 Kudos A 26 oz wt/A 8 - 0.3- 0- 8- 84 a
LSD P=.05 13.37 0.81 . 21.4 18.65
Standard Deviation 9.21 0.56 0 14.75 12.85
cv 49.07 140.27 0 153.23 18.05
Treatment Prob(F) 0.0701 0.6687 1 0.6281 0.045
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113 Days After Kudos, 101 Days After Fungicide-Insecticide — October 9, 2020

Trt Treatment Timing Rate Alfalfa Cover (%) Alfalfa Crown Count (#/ft?)
Alfalfa Variety Alfalfa Variety Alfalfa Variety Alfalfa Variety
HF3420 55H94 HF3420 55H94
1 UTC - - 4d 7e 9e 8-
2 Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 30b 31 abc 15 bed 15 -
3 Kudos A 4 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1fl oz/A 32ab 34 ab 14 cde 18 -
4 Kudos A 8 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 38a 38a 19 abc 22 -
5 Kudos A 12 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 34 ab 34 ab 21a 18 -
6 Kudos A 16 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 35ab 35ab 19 abc 16 -
7 Kudos A 8 oz wt/A 18 ¢ 28 bcd 10 de 16 -
8 Kudos A 16 oz wt/A 21c 22 cd 11 de 14 -
9 Kudos A 26 oz wt/A
Priaxor B 4 fl oz/A
Warrior Il B 1 fl oz/A 38a 35ab 20 ab 17 -
10 Kudos A 26 oz wt/A 20c 21d 12 de 15 -
LSD P=.05 7.38 9.01 5.581 7.311
Standard Deviation 5.09 6.21 3.846 5.039
cv 18.87 21.8 24.98 31.47
Treatment Prob(F) 0.0001 0.0001 0.0002 0.11
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