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Background:
• Annual weeds remain problematic in newly-

seeded alfalfa

• Herbicide resistant weeds continue to erode our 
ability to effectively control weed

Objectives:
1. Evaluate the efficacy of residual and  

postemergence herbicide programs in newly 
seeded alfalfa; and

2. Determine the impact of weed control on alfalfa 
yield and nutritional value.

Background and objectives 



Treatments and design
Treatment Timing

1 Untreated
2 Eptam (3pt/a) A
3 Warrant (1.5 qt/a) B
4 Raptor (5 oz/a) C
5 Raptor C

Maestro 2EC (1.5 pt/a) C
6 Eptam (3pt/a) A

Raptor (5 oz/a) C
7 Eptam (3pt/a) A

Raptor (5 oz/a) C
Maestro 2EC (1.5 pt/a) C

8 Warrant (1.5 qt/a) B
Raptor (5 oz/a) C

9 Raptor (5 oz/a) C
Prowl (64 oz/a) D

10 Raptor (5 oz/a) C
Warrant (1.5 qt/a) D

11 Raptor (5 oz/a) C
Chateau (3 oz/a) D

12 Warrant (1.5 qt/a) B
Prowl (64 oz/a) D

13 Warrant (1.5 qt/a) B
Warrant (1.5 qt/a) D

14 Warrant (1.5 qt/a) B
Chateau (3 oz/a) D

15 Raptor (5 oz/a) C
Gramoxone 2 (16 oz/a) D

16 Alion (5 oz/a) D

• 15 treatment including the untreated check
• Application timings: 

“A” = Preemergence
“B” = ~80% alfalfa emergence
“C” = 3rd trifoliate
“D” = after first cut

NOTE: Alion is not labeled for alfalfa



Kochia control at 1st cut

fb = followed by



Kochia control at 2nd cut

fb = followed by



Effect of weed biomass on forage quality

CP = 26 – 0.1x

P < 0.001;  r2 = 0.42   

RFV = 202 – 0.6x

P < 0.001;  r2 = 0.20   
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Spring black stem and 
stemphylium leaf spot 
resistance screening in 
the USDA-ARS National 
Plant Germplasm 
System’s Medicago 
spp. genetic resources
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Concentration 1x104 spores/ml Concentration 1x106 spores/ml
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Yield as influenced by phosphorus 
rate by year
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Optimum dropped from 166 to 125 lbs P2O5 when 
Olsen soil test P was ~8 ppm when MAP fertilizer 
price increased from 460 to 1620 $/ton.

Gross return after fertilizer cost assuming 
$300 per ton hay



Drop in Mono-Ammonium Phosphate Rate 
Based on Hay and Fertilizer Price In 
Alfalfa and Optimal Percent Phosphorus 
Fertilizer Price Of MAP 
(11-52-0)

Hay Price 
$150 per Ton

Hay Price 
$200 per Ton

Hay Price
$250 per Ton

Optimum Fertilizer Rate 
Opt. lbs P2O5/ac/(% of Base Rate)/Opt. % P Tissue Conc. 

Base Price $ 560/Ton of MAP 
($0.54 lb P2O5)

152/(100)/0.35 167/(100)/0.36 174/(100)/0.36

95% increase in Fert. Price 
$1090/Ton ($1.05 lb P2O5)

112/(74)/0.32 139/(83%)/0.34 154/(88)/0.35

189% Increase in Fert. Price 
$1620/Ton ($1.56 lb P2O5)

72/(47)/0.29 113/(68%)/0.32 133/(77)/0.34



Drop in Potassium Chloride 
(0-0-60) Rate Based on Hay and 
Fertilizer Price In Alfalfa

Fertilizer Price Of KCl-
(0-0-60)

Hay Price $150 
per Ton

Hay Price 
$225 per Ton

Hay Price
$300 per Ton

Optimum Fertilizer Rate 
lbs K2O/acre / (Percentage of Base Application)

Base Price $ 446/Ton of KCl-
(0-0-60), $0.37 lb K2O

204/(100%) 246/(100%) 265/(0%)

122% increase in Fert. Price 
$990/Ton, $0.83 lb K2O

44/(22%) 144/(59%) 191/(72%)

244% Increase in Fert. Price 
$1534/Ton, $1.28 lb K2O

0/(0%) 43/(17%) 116/(44%)



Characterizing the Benefits of Alfalfa in 
Rotation & Communicating Value of 
Environmental Services to the Public
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Methods In a Minute

Cash Crop
Processing 
tomatoes

Annuals | Perennials



Residual Nitrogen – Following Corn vs. Alfalfa

0

10

20

30

40

50

60

0 90 180

To
m

at
o 

Yi
el

d 
(t

on
s/

ac
re

)

Fertilizer N Applied (lb N/acre)

M-T

A-T

Following alfalfa:
Applied N explains 40% of yield

Following corn:
Applied N explains 80% of yield

105 lb N/acre



Connecting Yields to Rotation Crop Factors -- Physical
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y = 0.327x + 45.206
R2 = 0.756

Correlated with Microbial Biomass



Biological Nutrient Cycling?

y = 10.955x + 16.034
R² = 0.7785
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Rotational Crop Root Biomass
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y = 0.2165x + 1.282
R² = 0.4733

R2 = 0.78 R2 = 0.38

R2 = 0.35



From: Samaddar et al. (2021)
Adding alfalfa to an annual crop rotation 
shifts the composition and functional 
responses of tomato rhizosphere microbial 
communities

Alfalfa Phase
of Alfalfa-Tomato

Tomato Phase
of Alfalfa-Tomato

Tomato Phase
of Annual Maize-Tomato

Alfalfa Phase
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