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Abstract  

 
TGR (paclobutrazole) was applied to both overseeded and non-overseeded turfs 

in repeat monthly applications at either 8.0 oz or 12.0 oz product/1000 ft2 rates.  

Applications were made in repeat monthly intervals to apply either three, four 

or five repeat applications beginning in December 2007, and ending in April 

2008.   When applied as a post emergent PGR material, TGR caused only a 

slight decrease in turfgrass color and quality of overseeded turfs in March at the 

high (and repeated) rate of 12.0 oz/product/acre.  This effect was short lived, as 

overseeded turfs for the remainder of the season maintained fully acceptable 

color and quality through the spring transition period.   Tenacity turfs always 

had quality scores of 6.0 or higher throughout the test.   Seed head suppression 

was realized from TGR, with greater  head suppression at the 12.0 oz rate  than 

that of the 8.0 oz rate.   Bermudagrass transition among TGR treated turfs was 

not different from that of the untreated controls,  whether the turfs were 

overseeded or not. On 20 June 2008, percent bermudagrass plot cover ranged 

from 29-58% for TGR treated turfs, 40% for Tenacity, while the overseeded 

UTC had 35%, on average.  The percent bermudagrass increased quickly after a 

2.0 lb. /N /M application  on June 20,  to 68% to 90% bermudagrass cover for 

TGR treated turfs (UTC = 83%).  After a scalping event (from 1.25 inches to 

0.50 inches) performed on July 1, percent bermudagrass decreased temporarily 

(from bermudagrass removal), but rebounded within 15 days to yield 96% to 

99% bermudagrass cover by the close of the test on 31 July, 2008. Like wise, 
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Tenacity alone did not inhibit transition, as Tenacity treated turfs  had 

bermudagrass cover slightly greater than that of the overseeded  controls. 

 

Introduction 

 

Poa annua (hereafter known as AB) is the most problematic weed in all of turfgrass management.  More research 

has probably been performed on its control, suppression, and/or attempted demise than any other turfgrass research 

subject in the last 70 years. 

 

Standard pre-emergent herbicides give excellent control of the true annual biotypes, but almost all of those products 

are problematic when fall overseeding becomes “part of the turf management system” in southern turfs. 

 

The products  Rubigan and Barricade can be used with good to excellent results (AB control in conjunction with 

ryegrass overseed emergence).  Rubigan has excellent turf safety, but is expensive.  Barricade is priced much lower, 

but requires pin-point accuracy in calibration and application coverage.  Other “standard” pre-emergent herbicides 

have special use labels for this use as well, but either effective weed control and/or host turf response issues exist. 

 

Post emergence is offered by the use of  Prograss (ethofumosate), which must be applied only to an underlying fully 

dormant bermudagrass in early winter, and is not especially effective if AB plants are in a 6-7 tiller stage (from a 

warm fall).  Seed head control (no vegetative control) is achieved by using tank mixer of Proxy and Primo, requiring 

monthly applications from December to April until high air and soil temperatures eliminate the Poa annua. 

 

Paclobutrazole (sold historically as TGR or Limit) is a GA inhibitor which stunts the AB (at prescribed rates) more 

so than bentgrass or perennial ryegrass.  It causes suppression (by decreasing cell elongation) of both vegetation and 

flowering shoots.  Flowering culms are still produced, but spikelets are usually mowed off before seed heads fully 

emerge. 
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Embark (mefluidide) can be used post emergence, but timing of application is critical since the prevention of seed 

head formation is its main commercial asset.  Both Embark and TGR can cause injury in cold weather on low cut 

turfs (greens) while TGR has minimal discoloration at height of ½” or above. 

 

The use of “vegetative” or “flower head” control agents can cause an increase in AB carbohydrate storage, which 

increases its “spring hardiness” when it normally completes its life cycle after profuse flowering (true annual 

biotype).   

 

Therefore, the use of PGRs in the late spring to maintain suppression/control (and avoid a late flush of flowering 

heads) can lead into the beginning of transition period from ryegrass to the return of bermudagrass. 

 

Primo has the largest effect on bermudagrass growth regulation at normally applied rates, Embark has little, 

followed by Cutless and TGR. 

 

With this in mind, a replicated field trial was conducted to evaluate multiple applications of TGR applied at two 

rates (8 oz. and 12 oz. product/acre) starting in December, applied in either 3, 4 , or 5 repeat monthly applications 

(December – April).  Weed control, turfgrass response and bermudagrass transition were measured in response to 

these treatments.   

 

Materials and Methods 

 

A golf course 35 miles south of Tucson AZ with a known history of AB was used for the test.  Six “treatments” 

were devised to evaluate the effect of rate (8 oz. vs. 12 oz.) of TGR applied in successive monthly treatments in 

repeat applications totaling 3, 4, or 5 applications.  All treatments were applied for the first time in December 2007, 

and again on Jan 30, Feb 27, followed by remaining scheduled applications  were applicable on March 26 and 

finally on April 17, 2008. 
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All herbicide treatments were applied to overseeded and non-overseeded plot halves in order to determine (1) 

product efficacy on non-overseeded and on overseeded turf (2)  the effect of overseeding alone on AB suppression, 

(3) any effects of treatments on bermudagrass transition (primary interest). 

 

Plots were replicated five times in a RCB arrangement, with a plot size of 5’ x 6’.  To reduce experimental error, 

replications were devised on the basis of AB infestation levels, which ranged from low (10% AB) for replication 1, 

increasing across replications to the highest background levels (replication 5, with 40-65% AB cover).  Field 

applications were made on 18 December 2007, 31 January, 27 February, 26 March, and 27 April 2008.  The 

underlying bermudagrass (predominate complex of Tifway 419 with some common bermudagrass) was scalped and 

overseeded at 600 lbs PLS  per acre on 1 October, 2007.  Flash II ryegrass was the overseed perennial ryegrass. 

 

The turf was mowed at 1.25 inches at the first cut, and then either 2x – 3x weekly at 1.0 inch  from early November 

until July 5, when it was scalped to 0.5 inches, after which it was mowed 3x weekly at the new height for all of July. 

 

Fertilizer application averaged 0.25  lb. N/M  per month from ammonium sulfate.  Calcium nitrate at the rate of 2.4 

lbs N/M was applied on May 22, and again at 1.0 lbs N/M on June 30, followed by 0.25 lbs  N/M from 15-0-0 on 

July 15, 2008. 

 

Visual responses of turfgrass color, percent cover, density and quality were taken on overseeded turfs while percent 

Poa annua infestation levels, flowering responses, visible suppression of AB were assigned to either or both plot 

halves as the condition(s) developed.  Percent bermudagrass was assigned to plots on seven dates, from 3 May to 31 

July, 2008.  Percent AB control and percent flower head suppression were calculated using the formula 1 - (treated 

/ UTC) x 100.  Vegetative height suppression of AB was obtained from turf just prior to a mowing event on 5 and 16 

February, while seed head suppression values were taken on 11 and 28 March, and again on 17 April 2008. 

 

All data were subjected to the analysis of variance technique using SAS. Treatments (combinations of fixed 

application rate and the number of sequential monthly timings) were defined as non-structured, since cross 

comparisons of rates and timings were consistent for the first three application months.  Data was analyzed as 
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separate tests for the overseeded and non overseeded turfs, since, the interaction of these selected herbicide 

treatments with the overseeding condition is of little applied importance.  TGR is used under these conditions on 

overseeded turfs, applied post emergence to the AB. 

 

Results and Discussion 

 

Turf Attributes: 

Quality: 

On overseeded turfs,  quality was evaluated on eight occurrences, with the treatments affecting quality on four of 

eight events (Table 1).  With the exception of 12 oz rates applied in late December, two of the three treatments at 

this rate had quality scores of 5.2 to 5.8 on 2 January and 5 February, respectively.  The 12 oz /product/acre rate of 

TGR had quality scores of 5.2 to 5.8 on four of 8 evaluation dates (8 of 24 cases when looking at all 12 

oz/product/acre rates across all evaluation dates).  Note that the 8.0 oz /product/acre treatments always had mean 

quality scores of 6.0 or more throughout the entire test (Table 1).  Tenacity (mesotrione) always produced turfs of 

nominal quality (6.0 or greater) throughout the entire test as well.  The UTC turf usually ranked lowest in quality 

starting in mid-March, through mid-April.  This was due to large amounts of AB infestation, which detracted from 

overall turf quality.   

 

For non-overseeded turfs, the effect of repeat applications tended to increase overall quality, due to a lower growth 

habit and enhanced color of the AB (PGR effect) (Table 1 and 2). 

 

Color: 

The treatments affected turfgrass color on overseeded turfs on two of nine evaluation dates from 2 January to 10 

June, 2008 (Table 2).  Likewise, as was the case for quality, the 12 oz product/acre treatments produced a lighter 

color turf (5.9 or less) on eight of twenty seven rating case events throughout the test.  Otherwise, all treated turfs 

exhibited adequate overall color (6.0 to 7.6) among the overseeded turf (Table 2).  Tenacity alone had no effect on 

turfgrass color.  
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When not overseeded, treatments affected color of the AB on two of five evaluation dates, with Tenacity causing the 

greatest loss of turf color (4.4 and 3.6) on 16 February and 11 March, 2008, respectively (Table 2). Again, note that 

growth regulation of the AB generally resulted in a slightly darker color of AB of TGR treated turfs, over that of the 

UTC. 

 

Density: 

On overseeded turf, visual turfgrass density was affected by treatments on one of seven rating events (on 11 March 

2008), as “one” of the 12.0 oz product/acre rate treatments of TGR had a density score of 5.0, while the others (at 12 

oz product/acre) had 5.4 and 6.2 (Table 3).  Therefore, there was some (slight) effect from having a total of 24 

ounces  (January and February) applied.  This was somewhat apparent on the overseeded turf, but not on the non-

overseeded (AB only) side (Table 3).   

 

After mid-March all treatments produced fully acceptable turfs with good visual density, including those which then 

received an April application as well (Table 3).  This would most likely be due to increasing temperatures (day and 

night) which ryegrass thrives under in Arizona during the mild spring seasons.   

 

Poa annua Responses 

  

Visual Height Suppression: 

When plots were evaluated just prior to a mowing event, differences in relative unmowed heights were visually 

observed between treatments.  The treatments did cause a differential response for both overseeded and non-

overseeded bermudagrass on these applicable dates, as the 12.0 oz structured treatments had greater suppression 

than the 8.0 oz rate in most cases (Table 4). 

 

Seed head suppression: 

Seed head suppression scores were assigned to plots on 11 March, 28 March, and 17 April 2008 using a 1-6 

progressive (degree of condition) scale (Table 4).  On overseeded turfs, treatments showed differences in March, but 

not in April when overseeding took place.  The 8.0 oz treatments ranged from 1.6 (slight) to 3.6 (slight to moderate) 
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for seed head suppression, while the 12.0 oz rate averaged 2.4 to 4.0 across both dates in March, showing no 

differences in applied rate response, but rather producing an effect over that of the overseeded UTC (1.4 and 1.2 in 

March = slight to no suppression of seed heads) (Table 4).  By 17 April, 2008, the overseeded UTC had a mean 

suppression score of 3.2, which was a latent expression of peak flowering which occurred prior to the date. 

 

Without the overseed, treatments still caused some effect at the end of April, and the Tenacity treatment had slightly 

less (2.6) Poa seed heads than the remaining TGR treatments (1.6 to 2.0) (Table 4).  The effect was short, but 

noticeable (Table 4). 

 

Percent Plot Poa Infestation: 

 

Percent plot Poa annua infestation (% plot of the entire plot as AB cover) on overseeded turf averaged 37% by 5 

February, and 52% on 28 March (Table 5).  Untreated control (UTC overseed) date means ranged from 29% to 52% 

throughout the test.  On 5 February 2008, the 8.0 oz/product/acre TGR treated turfs had 7% -14% Poa annua plot 

cover, while the 12.0 oz/product/acre TGR treated turfs had nearly the same amount (Table 5).  At the end of the test 

on 17 April, the 8.0 oz rate applied for  the months of  D, J, F only (3 applications only) had the most Poa annua plot 

cover (11%).  All other treatments averaged 4%-6% AB cover.  In mid March, the Tenacity treated turfs had the 

most AB (11%), with all others having between 2% to 7% AB cover (Table 5).   

 

For non-overseeded turf, the actual AB plot cover amount was not affected by treatments, which were similar to that 

of the UTC (anticipated result) as TGR is used as a post emergence PGR on AB.  The AB cover was 27% by 7 

November, 2008 reaching a high of 95% on 28 March 2008 (Table 5).   

 

Percent Weed Control of AB: 

When turf was overseeded, the treatments caused  differential amounts of AB weed control on 16 February, and 11 

March.  In these cases, Tenacity had the lowest percent weed control of AB, compared to that of the TGR treatments 

(Table 6). On the three other evaluation dates (5 February, 28 March, 17 April), treatments had high levels of 

control, but were not statistically different from each other (Table 6).  On overseeded turfs, the application series 
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program (months of D, F, M), the 12 oz rate exhibited slightly greater percent weed control than the 8.0 oz rate. 

Throughout the season, there was no vast or profound difference between the 8.0 oz and 12.0 oz rates, for the “four” 

and “five” month treatment sets (treatments 3&4, vs. 5&6) (Table 6).  Tenacity had the least amount of weed control 

from 5 February to 11 March, 2008, and was similar to all other treatments afterwards (28 March and 17 April, 

2008) (Table 6). 

 

For non-overseeded turfs, percent weed control was only nominal at best on 5 February 2008, and decreased 

afterwards.  By 11 March 2008, the percent weed control in non-overseeded plots for the 8.0 and 12.0 oz TGR 

treatments ranged from 4% to 5%, and from 6% to 24%, respectively (Table 6).   Thus, the effect of TGR was more 

so of regulation of seed heads and especially unmowed turf height, rather than being absolute AB control (not its 

intended use). 

 

The Effect of Overseed Itself on Poa annua suppression: 

 

The suppression of a competitive cover of perennial ryegrass alone caused markedly less AB cover in the 

overseeded plots.  The effect of overseeding itself was calculated from the formula whereby 1- (overseeded UTC % 

plot AB cover / non-overseeded UTC % plot AB cover) * 100.  The means of all four UTC plots in the test were 

used for this calculation each respective rating.  Based on this data, the suppression of overseed alone was 53% on 5 

February, 60% on 16 February, 54% on 11 March, 45% on 28 March, and 48% on 17 April.  The amount of 

suppression from overseeding alone played as a major factor in Poa annua infestation levels as well as the resultant 

percent weed control. 

 

Amount of plot surface with flower heads present.  

 

 

For non-overseeded turf, the actual infestation amount of the plot “in flower” averaged 51%,  72% and 30% on 11 

March, 28 March, and 17 April, respectively (Table 7).  On 11 and 28 March, the low rates of TGR had greater 
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amount of actual AB levels in flower, than on 17 April, in which there was little difference in response between 

rates (Table 7). . 

 

By late April, all treatments had the same flower head expression (34% - 43%) with the non-overseed UTC yielding 

30% plot cover flower head, noting that its peak flowering had occurred earlier, with 51% and 72% actual plot cover 

in flower on 11 and 28 March, respectively (Table 7). 

 

When overseeded, the actual amount of the plot surface having AB in flower was always 6% or less for the treated 

turfs (Table 7).  The overseeded UTC had 21%, 36%, and 20% actual plot cover in flower on 11 March, 28 March, 

and 17 April, respectively (Table 7).  Therefore, treatments did affect the amount of actual plot cover exhibiting 

flowering AB (when overseeded) on all three dates above, while the non-overseeded turfs had much more AB in 

flower across their turf surfaces.  In terms of the actual amount of plot cover “in flower”, competition from 

overseeding suppressed the amount of flower expression by 59% on 11 March, by 50% on 28 March, and by 33% 

on 17 April.  [ 1- (UTC mean of overseed /  UTC of non-overseed)]  X 100. 

 

Percent  of the Existing AB in Flower: 

 

The  % of the existing AB in flower was calculated from the formula as follows:   

                 [% of entire plot surface in flower]                           x    100 
                                       [% of entire plot surface infested with Poa annua] 
 

 

Which thus takes into consideration the total amount of all  AB present.  This value thusly represents the percentage 

amount of the existing AB that is “in flower”.    Results demonstrated that the treatments did not affect the 

percentage of a plot AB cover that was in flower.  This was true in BOTH cases of surface cover (overseeded = yes, 

and overseeded = no) (Table 8).  This was anticipated, since TGR has the intended use as a post emergent PGR on 

AB.  For overseeded turfs, the percentage of  AB “in flower” averaged 53%, 71%, and 54% on 11, and 28 March, 

and on 17 April, respectively (Table 8).  Likewise, non-overseeded turfs averaged 56%, 77% and 36% existing AB 
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in flower on 11 March, 28 March and 17 April, respectively (Table 8).  Although not statistically significant, the low 

8.0 oz rates of TGR had more AB in flower than the 12.0 oz rates of TGR on 11 March (Table 8).  

 

 The effect of overseeding alone yielded (based on the means of overseeded and non-overseeded control which 

received no product) 59%, 5%,  9%, and - 50% reduction in the “percentage of AB in flower” on all four dates, 

respectively. The negative value showed that overseeding delayed the flowering of AB itself. 

 

Percent flower seed head control: 

 

This was calculated as a relative comparison of the percent AB in flower of treated turfs, to that of the respective 

UTC.  Ultimately, the “percent flower head control”  was determined by the formula:   1- (% of existing AB in 

flower when treated / % of existing AB in flower when untreated) x 100.   

 

Percent flower head control was high in overseed plots on 16 February, but decreased afterwards with some 

treatments having a greater percentage of their respective turfs having a larger relative amount of their AB base in 

flower.(Table 9).  This is supported by the fact that overseeding itself delayed flowering intensity (previous 

discussion).  This was the case on both 11 March and 17 April, as some treatments had (-) negative flower head 

control values (greater  flowering at that time  than that of the respective UTC). 

 

When not overseeded, the “percent flower head control” values were higher than that of the overseeded turfs, which 

showed that there was more suppression evident on non-overseeded turf (no ryegrass) since, perhaps in the absence 

of ryegrass, uptake of the product would be by AB only, without uptake from any accompanying perennial ryegrass 

(Table 9). 

Transition to bermudagrass: 

 

On non-overseeded bermudagrass, the treatments had no effect on the % bermudagrass cover on seven of eight 

evaluation dates.  Treatments on 21 May showed that the untreated control actually had the least amount of 

bermudagrass cover (77%), while another 12 oz. treatment series had 68%, (a random non-biological event).  On 
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non-overseeded turf, the percent plot Bermuda  ranged from  68%  (21 May treatment 4)  to 95%-98% bermudagrass 

cover  on July 31 (all treatments)  (Table 10).  

 

For overseeded turfs, the treatments affected transition on two of seven evaluation dates  near the end of the test (15 

July and 31 July).  On  both 3 May and 21 May, there was virtually no difference in bermudagrass between the 8 and 

12 oz rate, and the number of application events (Table 10).   By 10 June, absolute plot cover for bermudagrass 

ranged from only 21% to 37% plot cover, with the overseeded UTC having 25% bermudagrass.  After that, % 

bermudagrass differed only by about 15% bermudagrass cover between ALL TGR treatments. Treatment #1 had the 

lowest % bermudagrass (until 31 July) and was considered an anomaly, since this treatment had only three 

applications at the lowest (8.0 oz rate).    

 

On July 15, the bermudagrass was rated 14 days after a forced scalping of the turf when the mowing height was 

lowered from 1.25” to 0.50” on July 1.  This decreased the amount of bermudagrass  on overseeded turfs initially, 

which then increased to high levels by 31 July.  At the close of the test, the percent plot bermudagrass ranged from 

96% to 99% for all TGR treated turfs (regardless of overseed status).  The UTC actually had the lowest 

bermudagrass cover (86%) at the close of the test when not overseeded  (Table 10).  

 

Conclusions 

1. When applied as a post emergence PGR material, TGR caused only a slight decrease in turfgrass color and 

quality of overseeded turfs in March at the high (and repeated) rate of 12.0 oz/product acre.   

2. Tenacity turfs always had quality scores of 6.0 or more throughout the test.  Seed head suppression was 

realized from TGR, with greater  head suppression at the 12.0 oz rate  than that of the 8.0oz  product/acre rate. 

3. Bermudagrass transition among TGR treated turfs was not different from that of the untreated controls, 

whether the turfs were overseeded, or not. 

5. Likewise, Tenacity alone did not inhibit transition, as it had bermudagrass cover slightly greater than that of the 

overseeded  controls. 
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6.   As a general conclusion, there was very little cumulative effect of TGR for bermudagrass transition at the 8.0 or 12.0  

oz rates, compared to UTC turfs, regardless if applied monthly for  three, four, or five monthly applications 

(beginning in December, and ending in April).  
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Fig 1.  Mean Poa annua Cover of Overseed and Non-overseed turf, no TGR or Tenacity. 2007-08. Univ Az.

0
10
20
30
40
50
60
70
80
90

100

Feb 5 Feb 16 Mar 11 Mar 28 Apr 17

%
 P

oa
 a

nn
au

 c
ov

er
Ov-Yes
Ov- No

 
 
 
 
 
 
 
 
 
 
 

Turfgrass, Landscape and Urban IPM Research Summary, (P-157), February 2009 186



Table 1.  Mean turfgrass quality scores after multiple applications of paclobutrazole and mesotrione. 
 Univ Az. 2008.

rye Treatments 2-Jan-08 5-Feb-08 16-Feb-08 11-Mar-08 28-Mar-08 17-Apr-08 21-May-08 10-Jun-08

Trim–3x@8oz DJF 1 . . . 4.6 . . 6.6 5.8
Trim–3x@12oz DJF 2 . . . 4.0 . . 6.2 6.4

Trim–4x@8oz DJFM 3 . . . 4.4 . . 6.4 6.4
Trim–4x@12oz DJFM 4 . . . 3.0 . . 5.2 5.3

Trim–5x@8oz Palclo = "Tr 5 . . . 4.6 . . 5.6 7.0
Trim–5x@12oz Palclo = "T6 . . . 4.4 . . 5.6 5.8

Tenacity@5oz+NIS DJF 7 . . . 4.2 . . 6.4 6.6

Untreated Control 8 . . . 3.6 . 1.8 5.0 5.6

test mean . . . 4.1 . 1.8 5.9 6.1
LSD NA NA NA ns NA NA 1.1 ns

Trim–3x@8oz DJF 1 6.4 6.4 6.2 6.4 6.8 6.6 7.2 6.4
Trim–3x@12oz DJF 2 5.6 6.0 5.8 7.0 6.0 6.4 7.4 6.6

Trim–4x@8oz DJFM 3 6.4 7.4 7.2 7.4 6.8 6.8 6.6 6.4
Trim–4x@12oz DJFM 4 5.2 5.8 5.2 5.4 6.4 6.2 6.6 6.0

Trim–5x@8oz Palclo = "Tr 5 6.0 6.4 6.2 7.6 6.2 7.0 7.0 6.6
Trim–5x@12oz Palclo = "T6 6.2 5.8 6.0 7.0 6.2 6.4 6.8 6.4

Tenacity@5oz+NIS DJF 7 6.4 7.2 6.2 6.4 6.8 6.8 7.0 6.4

Untreated Control 8 5.6 5.6 6.0 4.2 4.6 4.4 6.4 5.8

test mean 6.0 6.3 6.1 6.4 6.2 6.3 6.9 6.3
LSD ns 1.2 ns 1.3 1.2 1.2 ns ns

Turfgrass quality (1-9). 1= dead  5=marginal 6= fully acceptable 9= best possible. Values are the mean of four replications.
Treatments are product rates in ounces/product / acre.  Palclo = "Trim" Meso = "Tanacity". DJFMA are months of application.
Not overseed = products applied to non-overseeded bermudagrass.
Overseeded = products applied to bermudagrasss overseeded w/ perennial rye 625 lbs PLS/A Oct 1, 2007.
Test mean =  mean of all treatments and UTC (when applicable) on each evaluation date.
LSD value = treatment mean separation statististic.  
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Table 2.  Mean turfgrass color scores after multiple applications of paclobutrazole and mesotrione herbicides.  
 Univ. Az. 2008.

rye Treatments 2-Jan-08 5-Feb-08 16-Feb-08 11-Mar-08 28-Mar-08 17-Apr-08 3-May-08 21-May-08 10-Jun-08

Trim–3x@8oz DJF 1 5.0 . 5.4 6.0 . . . 6.0 6.6
Trim–3x@12oz DJF 2 4.2 . 5.6 6.4 . . . 6.6 6.0

Trim–4x@8oz DJFM 3 5.2 . 5.4 6.4 . . . 6.4 6.4
Trim–4x@12oz DJFM 4 4.6 . 5.6 6.2 . . . 5.6 6.0

Trim–5x@8oz DJFMA 5 5.0 . 5.6 5.4 . . . 6.4 6.4
Trim–5x@12oz DJFMA 6 5.2 . 5.8 6.4 . . . 6.0 6.0

Tenacity@5oz+NIS DJF 7 5.0 . 4.4 3.6 . . . 5.8 5.8

Untreated Control 8 5.2 . 4.2 4.6 . . . 5.6 5.8

test mean 4.9 . 5.3 5.6 . . . 6.1 6.1
LSD ns NA 1.0 0.9 NA NA NA ns ns

Trim–3x@8oz DJF 1 6.2 6.2 6.6 6.0 6.0 6.2 6.0 7.2 7.8
Trim–3x@12oz DJF 2 5.8 6.0 6.8 6.4 6.6 6.2 5.6 7.0 7.6

Trim–4x@8oz DJFM 3 6.4 7.0 7.6 7.2 6.8 7.2 6.0 6.6 7.6
Trim–4x@12oz DJFM 4 5.2 5.6 5.8 5.4 6.0 5.8 5.0 7.0 7.2

Trim–5x@8oz DJFMA 5 6.0 6.2 7.0 6.6 6.4 6.2 5.2 6.8 7.2
Trim–5x@12oz DJFMA 6 6.0 6.0 6.4 6.0 6.2 6.2 5.4 7.6 7.6

Tenacity@5oz+NIS DJF 7 6.4 7.0 7.0 6.6 6.6 6.4 5.6 7.4 7.6

Untreated Control 8 5.8 5.2 4.8 5.2 5.4 4.6 4.7 6.2 6.6

test mean 6.0 6.2 6.5 6.2 6.3 6.1 5.4 7.0 7.4
LSD ns ns 1.4 ns ns 1.1 ns ns ns

Turfgrass Color = (1-9). 1= dead, 4 =pea green, 4= light green 6=medium green, 9= forest green.
Treatments are product rates in ounces/product / acre.  DJFMA are months of application.
Not overseed = products applied to non-overseeded bermudagrass.
Overseeded = products applied to bermudagrasss overseeded with perennial ryegrass 625 lbs PLS/A on Oct 1, 2007.
Test mean =  mean of all treatments and UTC (when applicable) on each evaluation date.
LSD value = treatment mean separation statististic.  
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Table 3.  Mean turfgass density score after multiple applications of paclobutrazole and mesotrione. 
  Univ. Az. 2008.

rye Treatments 2-Jan-08 16-Feb-08 11-Mar-08 28-Mar-08 21-May-08 10-Jun-08 30-Jun-08

Trim–3x@8oz DJF 1 . . 5.8 . 6.0 6.2 7.4
Trim–3x@12oz DJF 2 . . 5.4 . 6.2 7.0 7.4

Trim–4x@8oz DJFM 3 . . 5.6 . 6.6 6.2 7.2
Trim–4x@12oz DJFM 4 . . 5.0 . 5.4 5.7 6.6

Trim–5x@8oz DJFMA 5 . . 5.4 . 6.0 6.6 7.0
Trim–5x@12oz DJFMA 6 . . 5.6 . 5.2 6.4 6.8

Tenacity@5oz+NIS DJF 7 . . 6.6 . 5.8 6.2 7.0

Untreated Control 8 . . 6.8 . 5.2 5.8 6.8

test mean . . 5.8 . 5.8 6.3 7.0
LSD NA NA ns NA ns ns ns

Trim–3x@8oz DJF 1 6.6 6.8 7.2 7.2 7.2 6.2 7.4
Trim–3x@12oz DJF 2 5.8 6.2 5.0 6.2 7.4 6.6 7.0

Trim–4x@8oz DJFM 3 6.6 7.4 7.2 6.8 7.2 6.8 7.0
Trim–4x@12oz DJFM 4 5.2 5.8 5.4 5.6 6.4 6.0 6.2

Trim–5x@8oz DJFMA 5 6.2 6.4 6.8 6.6 7.0 6.4 6.2
Trim–5x@12oz DJFMA 6 6.0 6.6 6.2 6.0 7.4 6.8 7.2

Tenacity@5oz+NIS DJF 7 5.8 6.6 7.2 7.0 7.0 6.6 6.4

Untreated Control 8 5.8 6.4 7.4 7.0 6.8 6.2 6.8

test mean 6.0 6.5 6.6 6.6 7.1 6.5 6.8
LSD ns ns 1.6 ns ns ns ns

Turfgrass density. (1-9). 1= dead. 5= marginal 6= acceptable 9= best possible.
Treatments are product rates in ounces/product / acre.  DJFMA are months of application.
Not overseed = products applied to non-overseeded bermudagrass.
Overseeded = products applied to bermudagrasss overseeded with perennial ryegrass 625 lbs PLS/A on Oct 1, 2007.
Test mean =  mean of all treatments and UTC (when applicable) on each evaluation date.
LSD value = treatment mean separation statististic.  
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Table 4.  Mean values for vegeatative canopy height supression and visual seed head supression after multiple
  applications of paclobutrazole and mesotrione.  Univ. Az. 2008. 

rye Treatments 5-Feb-08 16-Feb-08 11-Mar-08 28-Mar-08 17-Apr-08

Trim–3x@8oz DJF 1 2.2 2.8 1.4 1.3 2.0
Trim–3x@12oz DJF 2 3.6 3.2 2.8 1.0 1.6

Trim–4x@8oz DJFM 3 2.2 2.8 2.0 1.8 1.6
Trim–4x@12oz DJFM 4 3.4 3.4 3.2 1.0 1.8

Trim–5x@8oz DJFMA 5 2.6 2.8 2.2 2.0 1.6
Trim–5x@12oz DJFMA 6 3.6 3.2 3.4 2.5 1.6

Tenacity@5oz+NIS DJF 7 1.2 1.4 1.6 1.6 2.6

Untreated Control 8 1.6 1.6 1.2 1.2 2.8

test mean 2.6 2.7 2.2 1.5 2.0
LSD 1.7 1.2 1.3 ns 0.9

Trim–3x@8oz DJF 1 3.8 3.6 1.6 1.2 3.2
Trim–3x@12oz DJF 2 5.2 5.4 4.0 3.0 2.8

Trim–4x@8oz DJFM 3 4.4 4.0 3.6 1.6 3.2
Trim–4x@12oz DJFM 4 4.8 4.0 3.6 3.0 3.6

Trim–5x@8oz DJFMA 5 5.0 3.8 3.2 2.0 3.0
Trim–5x@12oz DJFMA 6 4.6 4.0 3.8 2.4 3.4

Tenacity@5oz+NIS DJF 7 3.6 2.4 1.4 1.2 3.8

Untreated Control 8 2.4 2.8 1.4 1.2 2.4

test mean 4.2 3.8 2.8 2.0 3.2
LSD 1.6 1.5 1.5 1.5 ns

Vegetative height supresssion (1-6). 1= tallest turf w/ no supression, 6=shortest turf with maximum suppression. Values are the mean of 4 replications.
Visual seed head suppression. (1-6). 1= no supression, robust flowering, 6= no flowering full supression. Values are the mean of 4 replications.
Treatments are product rates in ounces/product / acre.  DJFMA are months of application.
Not overseed = products applied to non-overseeded bermudagrass.
Overseeded = products applied to bermudagrasss overseeded w/ perennial rye 625 lbs PLS/A Oct 1, 2007.
Test mean =  mean of all treatments and UTC (when applicable) on each evaluation date.
LSD value = treatment mean separation statististic.  
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Table 5.  Mean percent of Poa annua plot cover after multiple applications of paclobutrazole 
  and mesotrione. Univ. Az. 2008.

rye Treatments 28-Nov-07 5-Feb-08 16-Feb-08 11-Mar-08 28-Mar-08 17-Apr-08

Trim–3x@8oz DJF 1 27 66 76 88 91 85
Trim–3x@12oz DJF 2 24 65 69 75 82 84

Trim–4x@8oz DJFM 3 28 72 75 88 88 78
Trim–4x@12oz DJFM 4 26 54 60 72 72 73

Trim–5x@8oz DJFMA 5 31 71 76 87 89 88
Trim–5x@12oz DJFMA 6 27 66 72 86 87 72

Tenacity@5oz+NIS DJF 7 27 69 79 91 95 92

Untreated Control 8 - 79 72 92 94 84

test mean 27 68 72 85 87 82
LSD ns ns ns ns ns ns

Trim–3x@8oz DJF 1 . 14 5 7 8 11
Trim–3x@12oz DJF 2 . 7 3 1 4 5

Trim–4x@8oz DJFM 3 . 7 4 6 7 7
Trim–4x@12oz DJFM 4 . 12 4 3 4 4

Trim–5x@8oz DJFMA 5 . 8 3 2 5 5
Trim–5x@12oz DJFMA 6 . 13 3 4 4 6

Tenacity@5oz+NIS DJF 7 . 10 8 11 6 6

Untreated Control 8 . 37 29 42 52 44

test mean . 14 7 10 11 11
LSD NA 8 5 10 6 9

Percent plot Poa annua  (0-100%).Total amount of Poa annua covering the entire plot surface. Values are the mean of four replications.

Treatments are product rates in ounces/product / acre.  DJFMA are months of application.
Not overseed = products applied to non-overseeded bermudagrass.
Overseeded = products applied to bermudagrasss overseeded with perennial ryegrass 625 lbs PLS/A on Oct 1, 2007.
Test mean =  mean of all treatments and UTC (when applicable) on each evaluation date.
LSD value = treatment mean separation statististic.  
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Table 6.  Mean percent weed control of Poa annua after multiple applications of
 paclobutrazole and mesotrione.  Univ. Az. 2008.

rye Treatments 5-Feb-08 16-Feb-08 11-Mar-08 28-Mar-08 17-Apr-08

Trim–3x@8oz DJF 1 16 -6 4 3 -1
Trim–3x@12oz DJF 2 18 4 19 13 0

Trim–4x@8oz DJFM 3 9 -4 4 7 7
Trim–4x@12oz DJFM 4 32 17 21 24 13

Trim–5x@8oz DJFMA 5 10 -6 5 5 -4
Trim–5x@12oz DJFMA 6 16 0 6 7 14

Tenacity@5oz+NIS DJF 7 13 -9 1 -1 -10

Untreated Control 8 0 0 0 0 0

test mean 16 -1 9 8 3
LSD ns ns ns ns ns

Trim–3x@8oz DJF 1 62 84 83 85 75
Trim–3x@12oz DJF 2 80 90 97 93 89

Trim–4x@8oz DJFM 3 81 88 85 86 85
Trim–4x@12oz DJFM 4 68 87 92 92 91

Trim–5x@8oz DJFMA 5 79 90 95 90 89
Trim–5x@12oz DJFMA 6 66 88 91 93 86

Tenacity@5oz+NIS DJF 7 72 72 74 89 87

Untreated Control 8 - - - - -

test mean 73 86 88 90 86
LSD ns 12 15 ns ns

Percent weed control. (0% - 100%).  1- (percent plot cover of treated / percent plot cover of UTC) X 100. 
 Values are the mean of 4 replications.
Treatments are product rates in ounces/product / acre.  DJFMA are months of application.
Not overseed = products applied to non-overseeded bermudagrass.
Overseeded = products applied to bermudagrasss overseeded w/ perennial rye 625 lbs PLS/A Oct 1, 2007.
Test mean =  mean of all treatments and UTC (when applicable) on each evaluation date.
LSD value = treatment mean separation statististic.  
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Table 7.  Mean amount of the entire surface with Poa annua in flower after multiple
  applications of paclobutrazole and mesotrione. Univ. Az. 2008.

rye Treatments 11-Mar-08 28-Mar-08 17-Apr-08

Trim–3x@8oz DJF 1 35 52 35
Trim–3x@12oz DJF 2 17 49 34

Trim–4x@8oz DJFM 3 24 61 40
Trim–4x@12oz DJFM 4 16 35 35

Trim–5x@8oz DJFMA 5 29 56 31
Trim–5x@12oz DJFMA 6 20 51 43

Tenacity@5oz+NIS DJF 7 36 61 34

Untreated Control 8 51 72 30

test mean 29 55 35
LSD 19 ns ns

Trim–3x@8oz DJF 1 4 4 6
Trim–3x@12oz DJF 2 1 2 4

Trim–4x@8oz DJFM 3 2 4 5
Trim–4x@12oz DJFM 4 2 2 3

Trim–5x@8oz DJFMA 5 1 2 4
Trim–5x@12oz DJFMA 6 2 2 3

Tenacity@5oz+NIS DJF 7 6 3 3

Untreated Control 8 21 36 20

test mean 5 7 6
LSD 3 4 4

Treatments are product rates in ounces/product / acre.  DJFMA are months of application.
Not overseed = products applied to non-overseeded bermudagrass.
Overseeded = products applied to bermudagrasss overseeded with perennial ryegrass 625 lbs PLS/A on Oct 1, 2007.
Test mean =  mean of all treatments and UTC (when applicable) on each evaluation date.
LSD value = treatment mean separation statististic.  

Amount of the entire plot surface with Poa annua  in flower (0-100%). Values are the mean of four replications.
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Table 8.  Mean percentage of all existing Poa annua that is in flower after muliple applications of paclobutrazole 
  and mesotrione  herbicides. Univ Az. 2008.

rye Treatments 16-Feb-08 11-Mar-08 28-Mar-08 17-Apr-08

Trim–3x@8oz DJF 1 6 39 56 41
Trim–3x@12oz DJF 2 5 22 58 40

Trim–4x@8oz DJFM 3 4 27 69 51
Trim–4x@12oz DJFM 4 3 20 44 48

Trim–5x@8oz DJFMA 5 3 32 62 36
Trim–5x@12oz DJFMA 6 4 23 59 60

Tenacity@5oz+NIS DJF 7 3 40 64 37

Untreated Control 8 8 56 77 36

test mean 5 32 61 44
LSD ns 20 ns ns

Trim–3x@8oz DJF 1 0 63 55 51
Trim–3x@12oz DJF 2 0 60 56 80

Trim–4x@8oz DJFM 3 0 42 55 81
Trim–4x@12oz DJFM 4 0 55 33 52

Trim–5x@8oz DJFMA 5 0 57 48 85
Trim–5x@12oz DJFMA 6 0 62 66 49

Tenacity@5oz+NIS DJF 7 0 61 61 53

Untreated Control 8 3 53 71 54

test mean 1 57 56 63
LSD 2 ns ns ns

% of all existing Poa  in flower =  (% of the entire plot surface in flower / % of entire plot surface with Poa acover) X 100. Values are the mean of four replications.

Treatments are product rates in ounces/product / acre.  DJFMA are months of application.
Not overseed = products applied to non-overseeded bermudagrass.
Overseeded = products applied to bermudagrasss overseeded with perennial ryegrass 625 lbs PLS/A on Oct 1, 2007.
Test mean =  mean of all treatments and UTC (when applicable) on each evaluation date.
LSD value = treatment mean separation statististic.  
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Table 9.  Mean percent seed head control of Poa annau after multiple 
 applications of paclobutrazole and mesotrione. Univ. Az. 2008.

rye Treatments 16-Feb-08 11-Mar-08 28-Mar-08 17-Apr-08

Trim–3x@8oz DJF 1 26 30 27 -12
Trim–3x@12oz DJF 2 45 60 24 -9

Trim–4x@8oz DJFM 3 55 53 10 -39
Trim–4x@12oz DJFM 4 62 65 42 -33

Trim–5x@8oz DJFMA 5 69 42 20 1
Trim–5x@12oz DJFMA 6 48 59 24 -64

Tenacity@5oz+NIS DJF 7 60 29 17 -2

Untreated Control 8 0 0 0 0

test mean 52 48 23 -23
LSD ns ns ns ns

Trim–3x@8oz DJF 1 100 -18 22 6
Trim–3x@12oz DJF 2 94 -13 21 -47

Trim–4x@8oz DJFM 3 100 21 22 -49
Trim–4x@12oz DJFM 4 100 -4 54 5

Trim–5x@8oz DJFMA 5 100 -7 32 -57
Trim–5x@12oz DJFMA 6 88 -17 7 9

Tenacity@5oz+NIS DJF 7 94 -15 13 1

Untreated Control 8 - - - -

test mean 97 -7 24 -19
LSD ns ns ns 57

Percent seed head flower control (0- 100%). 1- (%plot seed head treated /  % plot seed head UTC) X 100.
 Values are the mean of four replications.
Treatments are product rates in ounces/product / acre.  DJFMA are months of application.
Not overseed = products applied to non-overseeded bermudagrass.
Overseeded = products applied to bermudagrasss overseeded w/ perennial rye 625 lbs PLS/A Oct 1, 2007.
Test mean =  mean of all treatments and UTC (when applicable) on each evaluation date.
LSD value = treatment mean separation statististic.  
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Table 10.  Mean percent plot bermudagrass cover after multiple applications of Paclobutrazole and 
 mesotrione herbicdes. Univ Az. 2008.

Treatments 3-May-08 21-May-08 10-Jun-08 20-Jun-08 30-Jun-08 15-Jul-08 31-Jul-08

Trim–3x@8oz DJF 1 35 90 95 99 95 84 96
Trim–3x@12oz DJF 2 31 94 95 99 76 89 98

Trim–4x@8oz DJFM 3 33 95 97 96 86 85 96
Trim–4x@12oz DJFM 4 24 68 98 99 91 89 97

Trim–5x@8oz DJFMA 5 36 94 96 98 95 89 98
Trim–5x@12oz DJFMA 6 26 91 96 99 97 88 96

Tenacity@5oz+NIS DJF 7 30 95 97 97 90 88 98

Untreated Control 8 22 77 96 94 95 73 94

test mean 30 88 96 98 91 86 96
LSD ns 13.7 ns ns ns ns ns

Trim–3x@8oz DJF 1 12 13 21 29 68 42 99
Trim–3x@12oz DJF 2 13 17 32 40 90 65 98

Trim–4x@8oz DJFM 3 13 20 29 39 86 51 98
Trim–4x@12oz DJFM 4 11 19 31 39 72 43 96

Trim–5x@8oz DJFMA 5 12 16 37 58 88 76 98
Trim–5x@12oz DJFMA 6 12 16 26 40 89 56 97

Tenacity@5oz+NIS DJF 7 15 19 30 38 85 63 99

Untreated Control 8 9 23 25 35 90 61 86

test mean 12 18 29 40 83 57 96
LSD ns ns ns ns ns 22 7

Percent bermudagrass cover  (0-100%). Values are the mean of four replications.
Treatments are product rates in ounces/product / acre.  DJFMA are months of application.
Not overseed = products applied to non-overseeded bermudagrass.
Overseeded = products applied to bermudagrasss overseeded with perennial ryegrass 625 lbs PLS/A on Oct 1, 2007.
Test mean =  mean of all treatments and UTC (when applicable) on each evaluation date.
LSD value = treatment mean separation statististic.  

Percent plot bermudagrass (0-100%)
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