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Abstract 
 

Velocity herbicide was applied alone, or with mixtures of Tourney fungicide and/or Primo PGR for the post 

emergence control/suppression of Poa annua (var. annua) in bermudagrass overseeded with perennial ryegrass.  

When applied alone as a repeat applications, Velocity herbicide applied at 15 and 30 gm ai/a was safe on perennial 

ryegrass overseed (based on color response).  Velocity was safe for the overseed ryegrass when tank mixed with 

Tourney fungicide, both with and without the addition of Primo PGR.  Tourney fungicide when applied alone at 

either 8 or 16 oz./product/acre produced no negative affects.  As expected, Primo alone produced a dark color turf 

(7.8, 7.5, 7.0, and 7.0) on all four dates, respectively.  Several treatments caused moderate injury to the (AB) across 

the entire test period.  These included Velocity alone at the 15 gm/ai/a rate, and Velocity @ 30 gm ai/a plus Tourney 

@ 8 oz.prod/acre.  The greatest amount of injury to (AB) occurred on 3/11/2008 for Velocity at 30 gm ai/a, either 

with or without Tourney fungicide.   Although visible injury to Poa annua resulted after treatments were applied, 

seed head suppression was the most consistent treatment response.   While injury to the Poa was severe for some 

treatments (Velocity plus Tourney fungicide), the Poa annua did return, ranging from re-growth as “weak plants”  

to an actively growing turfs (as is sometimes typical after a surviving injury response).  Based on results, perhaps a 

tank mix application of Velocity at 30 gm ai/a along with 8 oz. product/acre of Tourney and 6 oz./acre of Primo, 

followed by a repeat application 35 days later may provide the ultimate seed head suppression. 

 

 
Introduction 

 
Poa annua (commonly referred to as annual bluegrass), hereafter as (AB) is the most ubiquitous winter grassy weed 
in the United States.  The need to overseed bermudagrass in late summer or early fall with a cool season grass 
complicates the pre-emergence control options of AB, since emergence and safety to the overseed ryegrass is of 
paramount importance.   
 
When controlled post emergence, options include the use of plant protectant products such as Prograss, TGR or 
Limit, Cutless and Primo tank mixes, tank mixes of Proxy and Primo for seed head suppression.  Embark 
(mefluidide) has been labeled for seed head suppression of (AB) for almost 25 years. 
 
Velocity (bis-pyrobac-sodium) is an ALS inhibitor which has activity on (AB) after emergence.  Rates tested 
previously did suppress/eliminate (AB), but yellowing of the ryegrass was moderate to severe under semi-arid 
conditions in a high pH soil (7.8 – 8.2). 
 
With this in mind, a field trial was conducted to evaluate applications of Velocity at 15 or 30 grams ai/a, applied 
either twice 2 weeks after the first application, alone, or with a  new DMI fungicide (Tourney), with or without 
Primo plant growth regulator.  In addition, Tourney fungicide was applied alone at 8 and 16 oz./product/acre (twice, 
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at a 14 day interval).  Primo and Embark were applied alone at 6 oz/product/acre and 1.5 ounce/product/acre, 
respectively. 
 
 

Materials and Methods 
 

A golf course just south of Tucson Arizona with a known history of (AB) was the host location for this trial. Tifway 
bermudagrass was seeded on October 1, 2007, at the rate of 500 lbs PLS/acre.  The (AB) was easily distinguishable 
(in large amounts) from the overseeded ryegrass in mid January 2008.  There were fourteen (14) treatments plus a 
fully replicated untreated control (UTC) which appeared four times in a Randomized Complete Block design. 
(Appendix Table 1).   
 
The first application series were made on February 20, and again (where applicable) on March 5, 2008.  The second 
application of Embark was made on March 19, according to label interval instructions. 
 
Plots were evaluated for (1) percent plot cover of (AB)  (used for percent weed control); (2) percent of existing (AB) 
in flower; (3) degree of flowering; (4) color of (AB);  (5) degree of injury to (AB); and (6) seed head suppression.  
Ryegrass was evaluated for turfgrass color as a post application tolerance response.  
 
Percent weed control was calculated as the value 1 – (treatment % Poa / UTC % Poa) x 100.  All data were 
subjected to the analysis of variance technique using SAS software.  Since herbicide products were devised on 
single, double, or triple tank mixes, (as active ingredients), treatments were treated as having a non-factorial 
structure (fixed effects).  LSD values were calculated as the treatment mean separation statistic only if the mean 
squares for the “treatment” source of variation was significant at a probability value of P=0.05, or less. 
 
 

Results and Discussion 
 

Results are presented in terms of significant treatment mean squares on a per evaluation data basis, and moreover as 
the discussion of treatments per season, which is of greater value.    
 
 
 
Turfgrass effects – overseeded bermudagrass: 
 
Percent perennial ryegrass on a per plot basis averaged about 25-35% plot cover, which was suitable for ascertaining 
a ryegrass response.  Turfgrass color (ryegrass) was assigned to plots on four dates from March 11 to April 23, 2008.  
Mean treatment color scores for ryegrass ranged from 5.3, to 7.8 across all date/treatment combinations, with 
treatment mean squares having significance on 3/11, 3/28 and 4/23/2008.  (Table 1).  All treatments had mean color 
scores of 6.0 or greater, except for Embark on 3/28/2008  (7 days after the second Embark application), which had 
mean color score of 5.7, and for Velocity after its second application at the high rate of 30 gm/ai/a (mean = 5.3) 
(Table 1). 
 
Tourney fungicide when applied alone at either 8 or 16 oz./product/acre produced no negative affects.  As expected, 
Primo alone produced a dark color turf (7.8, 7.5, 7.0, and 7.0) on all four dates, respectively (Table 1). 
 
When Velocity at the 15 gm ai/acre rate was applied with 8 oz. of Tourney fungicide, mean color scores were 
slightly higher than when applied at the 16 oz.  rate of Tourney (treatment 7 vs. 8).  In fact, the high rate of Tourney 
(after the second application) caused the ryegrass to loose color (5.5 on 3/19 and 3/28/2008), compared to the low 
rate of Tourney (6.0 and 6.5) on 3/19 and 3/28/2008, respectively, for the tank mixes of Velocity at the 15 gm ai/a 
rate (see treatments 7 vs. 8).     
 
Of interest was the result that the addition of Tourney at the 8 oz. (low rate) with the 15 gm ai/a rate of Velocity 
showed that the addition of Tourney caused a decrease, but fully acceptable color (treatment 2 vs. 7) (Table 1).   At 
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30 gm ai/a of Velocity, the addition of Tourney at either 8 or 16 oz. product/acre did neither  increase, nor decrease 
ryegrass color (treatments 3 vs. 9, 10). 
 
When Primo was included in the tank mixes, there was no effect on ryegrass color for Velocity at 15 gms ai/a, 
combined with either 8 or 16 oz. of Tourney (treatments 11 vs. 12).  Note that the Primo did provide darker color 
when added to the “Velocity @ 15 gm plus 8 oz./prod/acre Tourney treatment”, which averaged 6.5 and 7.8 on 3/19 
and 3/28/2008, respectively, while without Primo, the turfs averaged 5.5 in color on those same dates (treatments 8 
vs. 12) (Table 1). 
 
Poa annua  effects: 
 
Degree of injury to (AB).  Plots were scored for injury to AB as the degree of combined loss of color, leaf twisting 
and curling, and general senescence using a visible scale of  1-6, where 1 = no injury, 6 = severe injury.  The degree 
of injury to (AB) showed that the treatment effect was significant on five of seven evaluation dates (from 3/5 to 
4/23/2008) but not afterwards (5/3 and 5/21/2008) which essentially was after the post flowering period (Table 2). 
 
Several treatments caused moderate injury to the (AB) across the entire test period.  These included Velocity alone 
at the 15 gm/ai/a rate, (treatment #2) Velocity @ 30 gm plus Tourney @ 8 oz (treatment #9) (Table 2). 
 
The greatest amount of injury to (AB) occurred on 3/11/2008 for Velocity at 30 gm ai/a, either with or without 
Tourney fungicide, (mean = 5.1, treatments 3, 9 and 10).  The addition of Primo to Velocity at 30 gm, (regardless of 
the additional Tourney) actually produced less injury, due to favorable PGR effects of Primo (treatments 9 and 10 
vs. 13 and 14) (Table 2).   
 
Embark did not cause as much injury to AB until (after the second application), which was expressed on 3/28/2008 
(mean = 4.1, treatment 15).  When applied alone, Velocity caused only slightly more injury at 30 than at 15 gm ai/a 
(from 3/5 to 3/19/2008), with more injury occurring later in the season from the lower 15 gm rate (from 4/23 to 
5/21/2008) (treatment 2 vs. 3) (Table 2). 
 
Tourney alone caused slight injury from 3/5 to 3/28/2008, with near moderate injury from 4/23 to 5/21/2008 
(treatments 4, 5).  Tourney should be evaluated for PGR effects on AB starting early in the season for vegetative 
growth suppression. 
 
Note that for the UTC turfs, that flowering occurred early on starting in mid February, and subsequent use of 
carbohydrates for seed heads depleted leaf color and enhanced general senescence of  the (AB) itself.  This produced 
“injury” scores of 3.8-4.9 on 4/23 and 5/3/2008, respectively, since the AB had profusely flowered earlier (Table 2).  
There was a re-growth of AB afterwards, with some vegetative shoots and remaining flowering culms having green 
color. This could have been from a fertilization event. 
 
 
Color of Poa: 
 
The vast amounts of (AB) present allowed for assignments of “color” scores to the AB alone.  As was the case with 
the “degree of injury,” the mean squares for treatments were significant on the same five of seven evaluation dates 
(Table 3).  Color values were assigned from 1-6, where 1 = dead, 2= pale green, 3 = very light green, 4 = light 
green, 5 = light/moderate green, and 6 = moderate green. 
 
Velocity alone caused a moderate loss of color, which returned to near full green color on 3/28/2008 (mean color = 
5.0) (treatments 2, 3) which declined afterwards (4/23 to 5/21/2008) (Table 3).   Only at 4/23/2008 and afterwards 
did the 30 gm ai/a rate cause more color enhancement than the 15 gm ai/a rate (treatment 2 vs. 3) (Table 3).   This 
may be a favorable re-growth response from previous physiological injury. 
 
Tourney fungicide alone had no effect on the color of AB, which was similar to that of the UTC. This was generally 
the case until the UTC became spent after flowering (treatment 1 vs. 5 and 6).  (Appendix Table –A-). Primo alone 
produced near identical color values for AB as to that of the UTC turf as well.  
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The greatest discoloration (low color scores) of AB occurred on 3/11 and 3/19/2008, during peak flowering, when 
Velocity plus Tourney produced turfs which had minimal color, 2.3 – 2.5 (treatments 9 and 10).  Only initially on 
3/5, did the 16 oz rate of Tourney produce a greater loss of color to AB than that of the 8 oz rate 2.8 vs. 3.5, 
respectively, when mixed with Velocity at the 30 gm ai/a rate (treatment 9 vs. 10) (Table 3).   
 
 
The addition of Primo to Velocity at 15 gms, regardless of Tourney rates, did not affect the color of (AB) 
(treatments 7 and 8 vs. 11 and 12) (Table 3).  Embark alone surprisingly produced turfs of (AB) which had good 
color which “crashed” at the end of the test (2.8 on 5/3/2008) (treatment 15).  The loss of color on 5/3/2008 
coincided with the previous periods of heavy flowering for that treatment (Table 3).   
 
Seed head suppression: 
 
Seed head suppression scores were assigned to plots using a 1-6 scale whereby 1 = no suppression, 4 = moderate 
suppression, and 6 = severe suppression.  The treatment mean squares were significant on six of seven evaluation 
dates, with mean suppression scores ranging from 1.3 (virtually none) to 5.7 (severe seed head suppression) (Table 
4). 
 
When applied alone, Velocity at 30 gm ai/a  had greater suppression than the 60 gm ai/a rate on 3/5 and on 3/28/08, 
but otherwise there was little difference in seed head suppression by doubling the application rate (treatment 2 vs. 
3).  Tourney alone had no effect in seed head suppression, regardless of rates applied (treatments 4 and 5), as was 
the same case for Primo alone (treatment 6) (Table 4). 
 
When Tourney fungicide was added to form a two component tank mix, there was generally an increase in seed 
head suppression for the 30 gm ai/a rate, over the 15 gram ai/a Velocity rates (from 3/15 to 3/28/2008 – treatment 7 
and 8 vs. 9 and 10).  However,  doubling the rate of Tourney from 8 to 16 oz/prod/acre had minimal effect on either 
rate of the combined Velocity treatments.  The one exception occurred on 3/11/2008, when Velocity @ 15 gm plus 
Tourney @ 16 oz had greater suppression than Velocity @ 15 gm plus Tourney at 8 oz. (5.0 : 3.5, respectively) 
(treatment 7 vs. 8) (Table 4). 
 
Also noteworthy is the result that when Primo was added to Velocity @ 15 gm ai/a along with Tourney @ 8 oz. 
prod/acre, Primo increased the performance of seed head suppression on five of seven evaluation dates (treatment 7 
vs. 11) (Table 4).  When the rate of Tourney was doubled to 16 oz./product/acre along with Velocity at 15 gms ai/a, 
the addition of Primo was moderately beneficial from 3/5 to 3/28/2008/2008, and again on 5/3/2008 (treatment 12 
vs. 8).  The doubling of Tourney from 8 to 16 oz. for Velocity @ 15 gms ai/a caused only a slight increase in seed 
head suppression over the 8 ounce rate (treatment 11 vs. 12).  Still, this treatment had the highest degree of seed 
head suppression on average (treatment 12) along with that of Velocity @ 30 gm plus Tourney at 16 oz., plus Primo, 
applied ONCE (treatment 13) (Table 4).  Again note that the high rate (16 oz) of Tourney in these tank mixes did 
not overly enhance seed head suppression over the 8 oz. rate (treatment 13 vs. 14).   
 
Also note that on 4/23/2008, that repeat applications of Primo with Tourney had lees seed head suppression than 
Velocity alone @ 15 gm ai/a rates (1.8 vs. 3.0, respectively.  Treatment 2 vs. 11 and 12) (Table 4). 
 
Based on the above results, perhaps, a single tank mix application of Velocity at 30 gm ai/a along with 8 oz. 
product/acre of Tourney and 6 oz./acre of Primo, followed by a repeat application 35 days later may provide the 
ultimate seed head suppression.   Based on this treatment structure, the greatest degree of seed head suppression 
occurred for treatment 9 (Velocity @ 30 gm & Tourney @ 16 oz. prod/acre) applied twice at a 14 day interval.  This 
treatment should be respected as a treatment on 35 day interval as well.   
 
Embark surprisingly had very little seed head suppression when applied at near maximum label rates and timings 
(Table 4).  Perhaps earlier applications in mid-late January would have produced better results for Embark.  In 
chilling temperatures, Embark can discolor turf however, and cold temperatures prevailed up to three days before 
the first applications were made. 
 
Poa annua weed control: 
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Elimination of (AB) was not ultimately reached in this trial.  Rather seed head suppression and injury predominated, 
but (AB) was not totally eliminated by an ultimate necrosis of the weed itself.  
 
(AB) control was greatest on 3/19/2208, whereby Velocity @ 30 gm ai/a  and Tourney @ 16 oz./prod/acre and 
Primo @ 6.0 oz/prod/acre had 57% (AB) control (treatment 14) (Table 5).  Other treatments throughout the test 
evaluation period ranged from - 17% control, to 31% control.  AS noted before, the degree of injury from these 
treatments was high at times, but the (AB) still did not perish, although close in some cases. 
 
Percent Flower Control:  
 
 
The portion of the total amount of Poa  annua  present that was in flower in each treatment was divided by the 
amount in the untreated control to yield “percent flower control” (1 – (trt/UTC)) x 100. 
 
Certain treatments strongly reduced the amount of flowering,  providing good to excellent percent flower control.  
From 2/27 to 3/11/2008, the high rate of Velocity (30 gm ai/a ) had stronger flower head control than did Velocity at 
15 gm ai/a. The 30 gm ai/a  rate of Velocity produced 93% seed head control on 3/11/2008  (Table 6).  After that, 
control of seed heads was the same for these two treatments, which then decreased to low levels at the end of the test 
on 4/23/2008, when the UTC averaged only having 14% of its total canopy in flower.  
 
Tourney fungicide alone had little effect on controlling flower heads.  After the initial application series, the low rate 
of 8 oz/product/acre averaged a  negative 77% flower head control, which in reality had more flowering heads than 
that of the UTC (treatment 4 vs. 1).  Primo PGR also had little to no effect when applied alone (treatment 6) (Table 
6).   
 
There was some advantage of adding the low rate of Tourney to the low rate of Velocity from 3/5 to 3/11/2008, 
shortly after the second application.  Velocity at 15 gm ai/a had 53% without, and 83% seed head control with 8 
oz/product/acre of Tourney on 3/5, and while on 3/11/2008, these two treatments averaged 77%, and 82% seed head 
control, respectively (treatment 2 vs. 7)  (Table 6).  While holding the Velocity rate constant at 15 gm ai/a, doubling 
the rate of Tourney from 8 to 16 oz./product/acre did not increase seed head control (treatment 7 vs. 8) (Table 6). 
 
Also, doubling the rate of Velocity to 30 gm (with Tourney tank mixes) did not vastly improve seed head control 
over the 15 gm rate of Velocity ( treatments 7 and 8 vs. 9 and 10),  nor did doubling the rate of Tourney (for 
Velocity at 30gm) increase seed head control ( treatment 9 vs. 10)  (Table 6).   Overall, there was a slight increase in 
seed head control with the Tourney tank mixes as the Velocity rate was doubled.   
 
When Primo was included in the three-way tank mix, the Velocity low rate (15 gm ai/a) exhibited greater initial seed 
head control when 16 oz./product/acre of Tourney was added, over that of the 8 oz rate of Tourney (61% vs. 24% 
seed head suppression) on 2/27/2008 (treatment 11 vs. 12).  From 3/5 to 3/19/2008, there was very little difference 
between the three way tank mix treatments (treatments 11, 12, 13, and  14), noting that these treatments had the 
highest levels of seed head control (Table 6).   On 3/28/2008, it was evident that the repeat applications of the three 
way tank mixes provided extended seed head suppression, while the one time applications exhibited increased 
flowering (93, 93, vs.  57, 74% flower head control) (treatments 11 and 12 vs. 13 and 14, respectively) (Table 6). 
 
At the close of the test on 4/23/2008, flower head control ranged from -22%, to 39%, noting that the UTC had 15% 
of its Poa annua plant canopy in flower, while the total Poa annua cover itself averaged 66% of the plot cover. 
 
 
 
Composite Evaluations: 
 
Visible parameters were not always correlated between the physiological state (color) of the treated (AB), the degree 
of injury, and the prevalence of flowering culms and their degree of expression.    The degree of seed head 
suppression values (1-6) was related to the % of existing (AB) that was in flower (0-100% of the existing Poa cover) 
(Fig. 1).  If any seed heads were present, a score of 2.0 (seed suppression index value) was assigned to the whole 
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plot as it was evaluated.  After that point, seed head suppression index values were strongly associated with % 
flowering Poa (Fig. 1).  
 
The “percent flowering  Poa” was NOT in agreement with the degree of injury to the (AB) itself (Fig 2).   Likewise, 
“seed head suppression” was not related to “visible injury”  (Fig 3).  These data trends were evident and show that 
across all treatments , the ability to inhibit seed head expression (Fig. 4), and cause injury and discoloration to (AB) 
are independent, and need to be assessed individually.   
 
 

Conclusions 
 

1).   When applied alone as a repeat applications, Velocity herbicide applied at 15 and 30 gm ai/a was safe on 
perennial ryegrass overseed (based on color response).  
 
2). Velocity was safe for the overseed ryegrass when tank mixed with Tourney fungicide, both with and without the 
addition of Primo PGR. 
 
3). Tourney fungicide when applied alone at either 8 or 16 oz./product/acre produced no negative affects.  As 
expected, Primo alone produced a dark color turf (7.8, 7.5, 7.0, and 7.0) on four evaluations dates.  
 
4).   Several treatments caused moderate injury to (AB) across the entire test period.  These included Velocity alone 
at the 15 gm/ai/a rate, and Velocity @ 30 gm ai/a plus Tourney @ 8 oz./prod/acre. 
 
5).   The greatest amount of injury to (AB) occurred on 3/11/2008 for Velocity at 30 gm ai/a, either with or without 
Tourney fungicide.  
 
6).   Although visible injury to (AB)  resulted after treatments were applied, seed head suppression was the most 
consistent treatment response. 
 
7).   Based on results, perhaps a tank mix application of Velocity at 30 gm ai/a along with 8 oz. product/acre of 
Tourney plus 6 oz./prod/acre of Primo, applied as a repeat application at a 35 days interval  may provide the 
ultimate seed head suppression. 
 
FN: Text: VELPOA 08.doc  Q 2/ 08. 
FN: Tables and Graphs : FN: VELPOA 08 Table graphs FIN.xls  q 2/08 
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Figure 1. Seed Head Supression vs. % Flowering Poa annua. 
Seed head supression is a moderate predictor of overall flowering tendency.
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Fig 2. Percent flowering Poa annua vs.  Degree of Injury Index. 
Visual injury does not affect flowering.
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Fig 3.  Seed head supression Index vs. Degree Injury to Poa annua.
 Visual injury and seed head supresson are not related.  
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Fig 4.  Seed head supression scores(1-6) Velocity (AB) trails. Univ Az. 2008

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Treatment Number

Su
pr

es
si

on
 1

= 
no

ne
 6

= 
se

ve
re

.

5-Mar
11-Mar
19-Mar
28-Mar
24-Apr
3-May

 
 
 
 
 
 
 
 
 
 
 

Turfgrass, Landscape and Urban IPM Research Summary, (P-157), February 2009 224



Table 1.  Mean turfgrass color response of Velocity herbicde and other selected treatments
 for the control of  Poa annua.  University of Arizona. 2008.

3/11/2008 3/19/2008 3/28/2008 4/23/2008

Treatments

1 UTC 7.8 6.8 7.0 6.3

2 Velocity@15g ai/A per 14D 7.5 7.3 7.3 6.5
3 Velocity@30g ai/A per 14D 6.0 6.3 5.3 6.8

4 Tourney@8oz prd/A per 14D 7.5 6.8 7.5 6.3
5 Tourney@16oz prd/A per 14D 7.3 7.0 7.3 6.3

6 Primo@6oz prd/A per 14D 7.8 7.5 7.0 7.0

7 Velo@15g+Tour@8oz per 14D 6.8 6.0 6.5 6.8
8 Velo@15g+Tour@16oz per 14D 6.3 5.5 5.5 6.0
9 Velo@30g+Tour@8oz per 14D 6.0 6.3 6.0 7.3

10 Velo@30g+Tour@16oz per 14D 6.0 6.3 6.5 7.0

11 Velo@15g+Tour@8oz+Prim@6oz per 14D 6.5 6.8 6.8 6.3
12 Velo@15g+Tour@16oz+Prim@6oz per 14D 6.3 6.5 7.8 7.8
13 Velo@30g+Tour@8oz+Prim@6oz, once 7.0 6.5 7.8 5.8
14 Velo@30g+Tour@16oz+Prim@6oz, once 6.3 6.3 7.5 6.0

15 Embark@1.5oz prd/A, once 7.3 6.7 5.7 7.7

Test Mean 6.8 6.6 6.7 6.6
LSD 1.1 ns 1.1 1.1

Treatments : first applications on Feb 20. second on March 5. second Embark applied on March 19, 2008.
Color scores = (1-9); 1 = dead, 3 = very light green, 4 = light green, 6=medium green, 9= dark forest green.
 Values are the mean of four replications.
Test mean = mean of all treatments and the untreated controls. 
LSD  = Leat significant difference value. Treatment mean separation statistic. 
 Treatments which differ in absolute value greater than the LSD value are significantly different from each other.

Color of ryegrass

Date
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Table 2. Mean degree of injury score to Poa annua after applications of Velocity herbicde and other selected treatments
 for the control of  Poa annua.   University of Arizona. 2008.

3/5/2008 3/11/2008 3/19/2008 3/28/2008 4/23/2008 5/3/2008 5/21/2008

Treatments

1 UTC 2.2 2.3 2.9 2.1 3.8 4.9 2.8

2 Velocity@15g ai/A per 14D 4.3 4.3 4.3 3.5 4.9 5.1 4.5
3 Velocity@30g ai/A per 14D 4.6 5.1 4.9 3.5 4.3 4.1 3.8

4 Tourney@8oz prd/A per 14D 3.2 3.3 3.3 3.8 4.9 5.1 4.8
5 Tourney@16oz prd/A per 14D 3.2 3.3 2.9 4.0 4.4 4.4 4.8

6 Primo@6oz prd/A per 14D 3.3 3.8 3.7 4.4 4.8 4.6 3.5

7 Velo@15g+Tour@8oz per 14D 4.8 4.6 4.9 3.2 4.8 4.4 3.8
8 Velo@15g+Tour@16oz per 14D 4.4 4.4 4.9 3.3 4.1 4.4 4.3
9 Velo@30g+Tour@8oz per 14D 4.4 5.1 5.2 3.8 4.4 4.6 4.8
10 Velo@30g+Tour@16oz per 14D 4.9 5.1 5.1 3.8 3.8 4.3 3.8

11 Velo@15g+Tour@8oz+Prim@6oz per 14D 4.4 4.8 5.1 3.3 4.4 4.4 4.0
12 Velo@15g+Tour@16oz+Prim@6oz per 14D 4.1 4.1 4.3 3.5 3.5 4.0 4.0
13 Velo@30g+Tour@8oz+Prim@6oz, once 4.1 4.3 2.9 3.2 4.9 4.4 4.3
14 Velo@30g+Tour@16oz+Prim@6oz, once 3.9 3.9 3.1 3.3 4.6 4.6 4.0

15 Embark@1.5oz prd/A, once 3.1 3.1 2.9 4.1 3 4.9 4.5

Test Mean 3.9 4.1 4.0 3.5 4.3 4.6 4.1
LSD 0.6 0.6 0.7 0.6 1.0 ns ns

Treatments : first applications on Feb 20. second on March 5. second Embark applied on March 19, 2008.
Degree of injury = (1-6), 1= no injury 6= severe injury. 
 Values are the mean of four replications.
Test mean = mean of all treatments and the untreated controls. 
LSD  = Leat significant difference value. Treatment mean separation statistic. 
 Treatments which differ in absolute value greater than the LSD value are significantly different from each other.

Degree of injury 

Date
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Table 3. Mean color of Poa annua after treatments of Velocity herbicde and other selected treatments
 for the control of  Poa annua.   University of Arizona. 2008.

3/5/2008 3/11/2008 3/19/2008 3/28/2008 4/23/2008 5/3/2008 5/21/2008

Treatments

1 UTC 5.5 5.3 6.0 4.0 3.0 2.8 3.6

2 Velocity@15g ai/A per 14D 3.8 3.8 3.8 5.0 2.8 2.5 3.5
3 Velocity@30g ai/A per 14D 3.3 2.5 2.8 5.0 3.8 4.0 4.8

4 Tourney@8oz prd/A per 14D 5.5 5.3 5.3 4.5 2.8 2.5 3.0
5 Tourney@16oz prd/A per 14D 5.5 5.3 6.0 4.3 3.5 3.5 3.3

6 Primo@6oz prd/A per 14D 5.3 4.5 4.8 3.5 3.0 3.3 5.0

7 Velo@15g+Tour@8oz per 14D 3.0 3.3 2.8 5.5 3.0 3.5 4.8
8 Velo@15g+Tour@16oz per 14D 3.5 3.5 2.8 5.3 4.0 3.5 4.0
9 Velo@30g+Tour@8oz per 14D 3.5 2.5 2.3 4.5 3.5 3.3 3.3
10 Velo@30g+Tour@16oz per 14D 2.8 2.5 2.5 4.5 4.5 3.8 4.5

11 Velo@15g+Tour@8oz+Prim@6oz per 14D 3.5 3.0 2.5 5.3 3.5 3.5 4.3
12 Velo@15g+Tour@16oz+Prim@6oz per 14D 4.0 4.0 3.8 5.0 5.0 4.3 4.3
13 Velo@30g+Tour@8oz+Prim@6oz, once 4.0 3.8 6.0 5.5 2.8 3.5 3.8
14 Velo@30g+Tour@16oz+Prim@6oz, once 4.3 4.3 5.7 5.3 3.3 3.3 4.0

15 Embark@1.5oz prd/A, once 5.7 5.7 6.0 4.0 6 2.75 3.5

Test Mean 4.2 3.9 4.2 4.7 3.6 3.3 4.0
LSD 0.9 1.0 1.2 0.9 1.5 ns ns

Treatments : first applications on Feb 20. second on March 5. second Embark applied on March 19, 2008.
Color scores = (1-6); 1 = dead, 3 = very light green, 4 = light green, 5 = light/moderate green, and 6 = moderate green.
 Values are the mean of four replications.
Test mean = mean of all treatments and the untreated controls. 
LSD  = Leat significant difference value. Treatment mean separation statistic. 
 Treatments which differ in absolute value greater than the LSD value are significantly different from each other.

Color of Poa annua

Date
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Table 4. Mean degree of injury score to Poa annua after applications of Velocity herbicde and other selected treatments
 for the control of  Poa annua.  University of Arizona. 2008.

3/5/2008 3/11/2008 3/19/2008 3/28/2008 4/23/2008 5/3/2008

Treatments

1 UTC 1.8 1.8 1.3 1.0 2.3 1.5

2 Velocity@15g ai/A per 14D 3.0 4.5 4.5 3.0 3.0 3.8
3 Velocity@30g ai/A per 14D 4.8 4.8 4.0 4.0 2.0 3.3

4 Tourney@8oz prd/A per 14D 2.0 1.0 1.0 1.5 3.0 2.0
5 Tourney@16oz prd/A per 14D 1.3 2.0 1.3 2.3 2.8 2.8

6 Primo@6oz prd/A per 14D 1.5 1.3 1.3 1.8 2.0 2.5

7 Velo@15g+Tour@8oz per 14D 3.3 3.5 3.5 4.3 2.3 3.0
8 Velo@15g+Tour@16oz per 14D 3.8 5.0 4.3 4.3 2.8 2.8
9 Velo@30g+Tour@8oz per 14D 4.3 4.0 5.0 5.5 1.8 3.8
10 Velo@30g+Tour@16oz per 14D 5.0 4.5 4.8 5.3 2.3 3.0

11 Velo@15g+Tour@8oz+Prim@6oz per 14D 4.5 5.0 4.5 4.8 1.8 3.8
12 Velo@15g+Tour@16oz+Prim@6oz per 14D 4.8 5.3 4.5 5.0 1.5 3.3
13 Velo@30g+Tour@8oz+Prim@6oz, once 5.5 5.8 5.0 2.5 3.8 3.8
14 Velo@30g+Tour@16oz+Prim@6oz, once 5.7 5.3 4.0 3.0 2.5 3.3

15 Embark@1.5oz prd/A, once 1.3 1.7 1.7 2.0 1 1.5

Test Mean 3.5 3.7 3.4 3.3 2.3 2.9
LSD 1.3 1.2 1.1 0.9 1.1 ns

Treatments : first applications on Feb 20. second on March 5. second Embark applied on March 19, 2008.
Degree of injury = (1-6), 1= no injury 6= severe injury. 
 Values are the mean of four replications.
Test mean = mean of all treatments and the untreated controls. 
LSD  = Leat significant difference value. Treatment mean separation statistic. 
 Treatments which differ in absolute value greater than the LSD value are significantly different from each other.

Seed Head Supression

Date
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Table 5. Mean  percent weed control of Poa annua percent flower control after applications of Velocity herbicde 
and other selected treatments  for the control of  Poa annua .  University of Arizona. 2008.

2/27/2008 3/19/2008 3/28/2008 4/23/2008

Treatment Composition

1 UTC N.A. N.A. N.A. N.A.

2 Velocity@15g ai/A per 14D 7.9 15.0 19.3 1.9
3 Velocity@30g ai/A per 14D -17.3 0.0 9.3 -1.9

4 Tourney@8oz prd/A per 14D 4.3 8.3 11.2 -3.8
5 Tourney@16oz prd/A per 14D -1.1 3.3 15.0 1.9

6 Primo@6oz prd/A per 14D -4.7 -6.7 7.9 -11.3

7 Velo@15g+Tour@8oz per 14D -17.3 -3.3 16.4 -15.1
8 Velo@15g+Tour@16oz per 14D -17.3 -8.3 9.3 -11.3
9 Velo@30g+Tour@8oz per 14D -8.3 -1.7 16.4 5.7

10 Velo@30g+Tour@16oz per 14D -8.3 1.7 17.8 9.4

11 Velo@15g+Tour@8oz+Prim@6oz per 14D -7.6 6.7 24.9 -1.9
12 Velo@15g+Tour@16oz+Prim@6oz per 14D -10.1 13.3 30.6 0.0
13 Velo@30g+Tour@8oz+Prim@6oz, once -10.1 16.7 17.8 -13.2
14 Velo@30g+Tour@16oz+Prim@6oz, once 20.6 55.6 20.7 0.0

15 Embark@1.5oz prd/A, once -1.1 -6.7 6.7 1.9

Test Mean -5.0 6.7 16.0 -2.7
LSD ns 24.7 ns ns

Treatments : first applications on Feb 20. second on March 5. second Embark applied on March 19, 2008.
Percent weed control of Poa annua. =  (% amount of Poa annua in treatment versus that of non-treated turf (UTC). 
 Negative values indicate more Poa annua cover in treatment than the control.
 Values are the mean of four replications.
Test mean = mean of all treatments and the untreated controls. 
LSD  = Leat significant difference value. Treatment mean separation statistic. 
 Treatments which differ in absolute value greater than the LSD value are significantly different from each other.

Date

Percent weed control
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Table 6. Mean Poa annua  percent flower control after applications of Velocity herbicde and other selected treatments
 for the control of  Poa annua .  University of Arizona. 2008.

2/27/2008 3/5/2008 3/11/2008 3/19/2008 3/28/2008 4/23/2008

Treatment

1 UTC N.A. N.A. N.A. N.A. N.A. N.A.

2 Velocity@15g ai/A per 14D 40 53 77 84 77 34
3 Velocity@30g ai/A per 14D 64 92 92 88 89 5

4 Tourney@8oz prd/A per 14D -78 -13 11 6 7 29
5 Tourney@16oz prd/A per 14D -6 9 20 7 29 26

6 Primo@6oz prd/A per 14D 2 20 10 8 9 34

7 Velo@15g+Tour@8oz per 14D 30 83 82 85 88 15
8 Velo@15g+Tour@16oz per 14D 44 82 93 88 84 2
9 Velo@30g+Tour@8oz per 14D 34 94 90 88 95 -22
10 Velo@30g+Tour@16oz per 14D 47 88 92 89 94 -4

11 Velo@15g+Tour@8oz+Prim@6oz per 14D 24 89 91 86 93 37
12 Velo@15g+Tour@16oz+Prim@6oz per 14D 61 87 94 90 93 -33
13 Velo@30g+Tour@8oz+Prim@6oz, once 45 97 96 90 57 74
14 Velo@30g+Tour@16oz+Prim@6oz, once 63 98 92 85 74 39

15 Embark@1.5oz prd/A, once -11 40 23 2 5 -82

Test Mean 26 66 69 64 64 11
LSD 53 28 24 10 20 53
Treatments : first applications on Feb 20. second on March 5. second Embark applied on March 19, 2008.
Percent flower control =  (% flower heads in treatment versus that of non-treated turf (UTC). Negative values indicate more flowers in treatment than the control.
 Values are the mean of four replications.
Test mean = mean of all treatments and the untreated controls. 
LSD  = Leat significant difference value. Treatment mean separation statistic. 
Treatments which differ in absolute value greater than the LSD value are significantly different from each other.

Date

Percent flower control
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Appendix Table  -A-. Treatments applied post emergent to Poa annua on overseeded  
bermudagrass, 2008, University of Arizona.  
 
TRT # Product Conc. Form. Rate Appl. 

Interval 
# of Appl. 

1 UTC      
2 Velocity 17.6 WG 15 gmai/A 14 D 2 
3 Velocity 17.6 WG 30 gmai/A 14 D 2 
4 Tourney 50 WDG 8 ozpr/A 14 D 2 
5 Tourney 50 WDG 16 ozpr/A 14 D 2 
6 Primo 11.3% ME 6 ozpr/A 14 D 

 
2 

7 Velocity 
Tourney 

17.6 
50 

WG 
WDG 

15 gmai/A 
8 ozpr/A 

14 D 
14 D 

2 
2 

8 Velocity 
Tourney 

17.6 
50 

WG 
WDG 

15 gmai/A 
16 ozpr/A 

14 D 
14 D 

2 
2 

9 Velocity 
Tourney 

17.6 
50 

WG 
WDG 

30 gmai/A 
8 ozpr/A 

14 D 
14 D 

2 
2 

10 Velocity 
Tourney 

17.6 
50 

WG 
WDG 

30 gmai/A 
16 ozpr/A 

14 D 
14 D 

2 
2 

11 Velocity 
Tourney 
Primo 

17.6 
50 
11.3% 

WG 
WDG 
ME 

15 gmai/A 
8 ozpr/A 
6 ozpr/A 

14 D 
14 D 
14 D 
 

2 
2 
2 

12 Velocity 
Tourney 
Primo 

17.6 
50 
11.3% 

WG 
WDG 
ME 

15 gmai/A 
16 ozpr/A 
6 ozpr/A 

14 D 
14 D 
14 D 
 

2 
2 
2 

13 Velocity 
Tourney 
Primo 

17.6 
50 
11.3% 

WG 
WDG 
ME 

30 gmai/A 
8 ozpr/A 
6 ozpr/A 

 1 

14 Velocity 
Tourney 
Primo 

17.6 
50 
11.3% 

WG 
WDG 
ME 

30 gmai/A 
16 ozpr/A 
6 ozpr/A 

 1 

15 Standard 
EMBARK 
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Appendix Table -B-.  Untreated Poa annua - % plot cover, Seed head 
supression, and % of existing Poa in Flower. Univ Az. 2008.
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