
North Carolina State University
Common Bermudagrass Control Prior to Sprigging 'El  Toro' Zoysiagrass

Trial ID: 03-D30                       Study Dir.: Travis Gannon
Location: NCSU Turf Field Lab        Investigator: Fred Yelverton

                          GENERAL TRIAL INFORMATION
Study Director: Travis Gannon                         Title: Research Associate
Affiliation:    North Carolina State University
Postal Code:    27695
Investigator:   Fred Yelverton                        Title: Professor
Affiliation:    North Carolina State University
Postal Code:    27695

                                TRIAL LOCATION
City:        Raleigh                          Trial Status:            Completed
State/Prov.: NC
Postal Code: 27695                            Initiation Date:         5-15-03
Country:     USA

                             COOPERATOR/LANDOWNER
Cooperator:  Bill Whaley                              Country:  USA
Org:         NCSU Turf Field Lab                      Phone No: 919.515.3509
Address 1:   4200 Hillsborough St
City:        Raleigh
State/Prov:  NC
Postal Code: 27695

Conducted Under GLP (Y/N): N            Conducted Under GEP (Y/N): N

                          CROP AND WEED DESCRIPTION
Weed Code Common Name Scientific Name
1. CYNDA bermudagrass Cynodon dactylon

Crop  1: ZOYJA   GRASS, ZOYSIA                        Variety: El Toro
Planting Date: 7-9-03               Planting Method: BROADCAST
Rate: 20      BU/1000FT²

                               SITE AND DESIGN
Plot Width, Unit: 5      FT     Plot Length, Unit: 10     FT     Reps: 4
                                     Study Design: RANDOMIZED COMPLETE BLOCK

                               SOIL DESCRIPTION
               % OM:   0.71       Texture:     MINERAL
                 pH:   5.6
                CEC:   4.3        Fert. Level: GOOD

                           APPLICATION DESCRIPTION
A B C

Application Date:    5-15-03 7-1-03 7-9-03
Time of Day:         10-12NOON 8-9:30 AM 9-10 AM  
Application Method:  SPRAY    SPRAY    SPRIG    
Application Timing:  MAY 15   JULY 1   JULY 9   
Applic. Placement:   FOLIAR   FOLIAR   SPRIG    
Air Temp., Unit:     70.6 F 80.6 F 82.2 F
% Relative Humidity: 55       63       71       
Wind Velocity, Unit: 3.3  MPH 0.6  MPH 2.1  MPH 
Dew Presence (Y/N):  N Y N
Soil Temp., Unit:    68   F 77   F 71   F
Soil Moisture:       GOOD     GOOD     GOOD     
% Cloud Cover:       50       100      10       

                        CROP STAGE AT EACH APPLICATION
A B C

Crop 1 Code, Stage: ZOYJA ZOYJA ZOYJA

                        WEED STAGE AT EACH APPLICATION
A B C

Weed 1 Code, Stage: CYNDA MOWED    CYNDA MOWED    CYNDA MOWED    
  Stage Scale:    1 INCH   1 INCH   1 INCH   



North Carolina State University
Common Bermudagrass Control Prior to Sprigging 'El  Toro' Zoysiagrass

Trial ID: 03-D30                       Study Dir.: Travis Gannon
Location: NCSU Turf Field Lab        Investigator: Fred Yelverton

                            APPLICATION EQUIPMENT
A B C

Appl. Equipment:     CO2 SPRAY CO2 SPRAY SPRIG    
Operating Pressure:  30 PSI   30 PSI            
Nozzle Type:         FLAT FAN FLAT FAN          
Nozzle Size:         VS8002XR VS8002XR          
Nozzle Spacing, Unit: 15   INCH 15   INCH      
Nozzles/Row:         4        4                 
Boom Length, Unit:   60   INCH 60   INCH      
Boom Height, Unit:   15   INCH 15   INCH      
Ground Speed, Unit:  3    MPH 3    MPH      
Carrier:             WATER    WATER             
Spray Volume, Unit:  32.5    GPA 32.5    GPA      
Propellant:          COMP CO2 COMP CO2          



North Carolina State University
Common Bermudagrass Control Prior to Sprigging 'El  Toro' Zoysiagrass

Trial ID: 03-D30                       Study Dir.: Travis Gannon
Location: NCSU Turf Field Lab        Investigator: Fred Yelverton

Weed Code CYNDA CYNDA CYNDA CYNDA CYNDA CYNDA
Crop Code       
Rating Data Type CONTROL CONTROL CONTROL CONTROL CONTROL CONTROL
Rating Unit % % % % % %
Rating Date 5-23-03 5-29-03 6-11-03 6-18-03 6-26-03 7-1-03
Trt-Eval Interval 8 DA-A 14 DA-A 27 DA-A 34 DA-A 42 DA-A 47 DA-A
Trt Treatment Form Form Rate Product Product Grow Appl
No. Name Conc Type Rate Unit Rate Rate Unit Stg Code

1 Roundup Pro L 3 qt/a MAY 15 A 85.0 a 93.8 a 95.0 a 87.5 a 80.0 a 68.8 a
Roundup Pro L 3 qt/a JULY 1 B
Sprig zoysiagrass JULY 9 C

2 Roundup Pro L 3 qt/a MAY 15 A 85.0 a 95.0 a 92.5 a 87.5 a 81.3 a 65.0 b
Quikpro 68.1 WG 3 lb/a JULY 1 B
Sprig zoysiagrass JULY 9 C

3 Roundup Pro L 3 qt/a MAY 15 A 85.0 a 95.0 a 93.8 a 86.3 ab 82.5 a 70.0 a
Quikpro 68.1 WG 6 lb/a JULY 1 B
Sprig zoysiagrass JULY 9 C

4 Roundup Pro L 3 qt/a MAY 15 A 85.0 a 93.8 a 92.5 a 85.0 b 80.0 a 67.5 ab
Quikpro 68.1 WG 9 lb/a JULY 1 B
Sprig zoysiagrass JULY 9 C

5 Roundup Pro L 3 qt/a JULY 1 B 0.0 b 0.0 b 0.0 b 0.0 c 0.0 b 0.0 c
Sprig zoysiagrass JULY 9 C

6 Quikpro 68.1 WG 9 lb/a JULY 1 B 0.0 b 0.0 b 0.0 b 0.0 c 0.0 b 0.0 c
Sprig zoysiagrass JULY 9 C

7 Nontreated 0.0 b 0.0 b 0.0 b 0.0 c 0.0 b 0.0 c
Sprig zoysiagrass JULY 9 C

8 Nontreated 0.0 b 0.0 b 0.0 b 0.0 c 0.0 b 0.0 c
LSD (P=.05) 0.00 1.88 3.17 2.22 5.05 2.62
Standard Deviation 0.00 1.28 2.16 1.51 3.43 1.78
CV 0.0 2.71 4.62 3.48 8.49 5.24
Grand Mean 42.5 47.19 46.72 43.28 40.47 33.91
Bartlett's X2 0.0 0.0 1.642 0.077 2.281 0.764
P(Bartlett's X2) . 1.00 0.44 0.962 0.516 0.683
Friedman's X2 21.333 21.5 21.604 21.792 21.583 22.479
P(Friedman's X2) 0.003 0.003 0.003 0.003 0.003 0.002

Replicate F 0.000 0.636 1.512 3.098 4.129 2.882
Replicate Prob(F) 1.0000 0.5999 0.2405 0.0488 0.0189 0.0600
Treatment F 0.000 6219.001 2146.152 3774.640 635.044 1664.435
Treatment Prob(F) 1.0000 0.0001 0.0001 0.0001 0.0001 0.0001

Means followed by same letter do not significantly differ (P=.05, LSD)
Mean comparisons performed only when AOV Treatment P(F) is significant at mean comparison OSL.



North Carolina State University
Common Bermudagrass Control Prior to Sprigging 'El  Toro' Zoysiagrass

Trial ID: 03-D30                       Study Dir.: Travis Gannon
Location: NCSU Turf Field Lab        Investigator: Fred Yelverton

Weed Code CYNDA CYNDA CYNDA CYNDA CYNDA CYNDA
Crop Code       
Rating Data Type CONTROL CONTROL CONTROL CONTROL CONTROL CONTROL
Rating Unit % % % % % %
Rating Date 7-9-03 7-25-03 7-29-03 8-5-03 8-11-03 8-27-03
Trt-Eval Interval 55 DA-A 71 DA-A 75 DA-A 82 DA-A 88 DA-A 104 DA-A
Trt Treatment Form Form Rate Product Product Grow Appl
No. Name Conc Type Rate Unit Rate Rate Unit Stg Code

1 Roundup Pro L 3 qt/a MAY 15 A 85.0 d 95.0 a 97.0 a 94.8 ab 93.8 a 82.5 a
Roundup Pro L 3 qt/a JULY 1 B
Sprig zoysiagrass JULY 9 C

2 Roundup Pro L 3 qt/a MAY 15 A 92.5 c 92.5 ab 88.5 b 87.5 bc 85.0 b 65.0 abc
Quikpro 68.1 WG 3 lb/a JULY 1 B
Sprig zoysiagrass JULY 9 C

3 Roundup Pro L 3 qt/a MAY 15 A 96.0 ab 88.8 b 82.5 c 82.5 c 77.5 c 48.8 bc
Quikpro 68.1 WG 6 lb/a JULY 1 B
Sprig zoysiagrass JULY 9 C

4 Roundup Pro L 3 qt/a MAY 15 A 98.0 a 92.5 ab 83.8 bc 75.0 d 73.8 c 47.5 c
Quikpro 68.1 WG 9 lb/a JULY 1 B
Sprig zoysiagrass JULY 9 C

5 Roundup Pro L 3 qt/a JULY 1 B 65.0 e 95.0 a 97.0 a 96.0 a 91.3 ab 71.3 ab
Sprig zoysiagrass JULY 9 C

6 Quikpro 68.1 WG 9 lb/a JULY 1 B 93.8 bc 77.5 c 62.5 d 40.0 e 26.3 d 8.8 d
Sprig zoysiagrass JULY 9 C

7 Nontreated 0.0 f 0.0 d 0.0 e 0.0 f 0.0 e 0.0 d
Sprig zoysiagrass JULY 9 C

8 Nontreated 0.0 f 0.0 d 0.0 e 0.0 f 0.0 e 0.0 d
LSD (P=.05) 3.39 6.09 5.63 7.27 7.42 22.69
Standard Deviation 2.30 4.14 3.83 4.94 5.04 15.43
CV 3.47 6.12 5.99 8.31 9.02 38.12
Grand Mean 66.28 67.66 63.91 59.47 55.94 40.47
Bartlett's X2 2.148 5.715 8.499 5.265 3.529 11.023
P(Bartlett's X2) 0.709 0.126 0.131 0.384 0.619 0.051
Friedman's X2 25.583 22.583 25.021 26.771 26.771 23.375
P(Friedman's X2) 0.001 0.002 0.001 0.001 0.001 0.001

Replicate F 0.399 1.625 0.912 0.540 0.860 2.113
Replicate Prob(F) 0.7554 0.2137 0.4519 0.6601 0.4773 0.1290
Treatment F 1343.158 414.033 456.538 271.001 256.965 18.526
Treatment Prob(F) 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Means followed by same letter do not significantly differ (P=.05, LSD)
Mean comparisons performed only when AOV Treatment P(F) is significant at mean comparison OSL.



North Carolina State University
Common Bermudagrass Control Prior to Sprigging 'El  Toro' Zoysiagrass

Trial ID: 03-D30                       Study Dir.: Travis Gannon
Location: NCSU Turf Field Lab        Investigator: Fred Yelverton

Weed Code CYNDA       
Crop Code  ZOYJA ZOYJA ZOYJA ZOYJA ZOYJA ZOYJA
Rating Data Type CONTROL COVER COVER COVER COVER COVER COVER
Rating Unit % % % % % % %
Rating Date 9-2-03 7-25-03 7-29-03 8-5-03 8-11-03 8-27-03 9-2-03
Trt-Eval Interval 110 DA-A 71 DA-A 75 DA-A 82 DA-A 88 DA-A 104 DA-A 110 DA-A
Trt Treatment Form Form Rate Product Product Grow Appl
No. Name Conc Type Rate Unit Rate Rate Unit Stg Code

1 Roundup Pro L 3 qt/a MAY 15 A 68.8 a 0.0 a 0.0 a 0.0 a 0.0 a 33.8 a 57.5 a
Roundup Pro L 3 qt/a JULY 1 B
Sprig zoysiagrass JULY 9 C

2 Roundup Pro L 3 qt/a MAY 15 A 33.8 bc 0.0 a 0.0 a 0.0 a 0.0 a 26.3 ab 21.3 b
Quikpro 68.1 WG 3 lb/a JULY 1 B
Sprig zoysiagrass JULY 9 C

3 Roundup Pro L 3 qt/a MAY 15 A 31.3 bc 0.0 a 0.0 a 0.0 a 0.0 a 20.0 ab 26.3 b
Quikpro 68.1 WG 6 lb/a JULY 1 B
Sprig zoysiagrass JULY 9 C

4 Roundup Pro L 3 qt/a MAY 15 A 26.3 c 0.0 a 0.0 a 0.0 a 0.0 a 20.0 ab 20.0 b
Quikpro 68.1 WG 9 lb/a JULY 1 B
Sprig zoysiagrass JULY 9 C

5 Roundup Pro L 3 qt/a JULY 1 B 51.3 ab 0.0 a 0.0 a 0.0 a 0.0 a 12.5 bc 8.8 b
Sprig zoysiagrass JULY 9 C

6 Quikpro 68.1 WG 9 lb/a JULY 1 B 3.8 d 0.0 a 0.0 a 0.0 a 0.0 a 7.5 bc 5.0 b
Sprig zoysiagrass JULY 9 C

7 Nontreated 0.0 d 0.0 a 0.0 a 0.0 a 0.0 a 0.0 c 0.0 b
Sprig zoysiagrass JULY 9 C

8 Nontreated 0.0 d             
LSD (P=.05) 20.31 0.00 0.00 0.00 0.00 19.68 26.64
Standard Deviation 13.81 0.00 0.00 0.00 0.00 13.25 17.93
CV 51.39 0.0 0.0 0.0 0.0 77.28 90.45
Grand Mean 26.88 0.0 0.0 0.0 0.0 17.14 19.82
Bartlett's X2 8.909 0.0 0.0 0.0 0.0 4.733 15.918
P(Bartlett's X2) 0.113 . . . . 0.449 0.007*
Friedman's X2 22.75 0.0 0.0 0.0 0.0 12.777 12.107
P(Friedman's X2) 0.002 1.00 1.00 1.00 1.00 0.047 0.06

Replicate F 0.622 0.000 0.000 0.000 0.000 0.339 0.669
Replicate Prob(F) 0.6083 1.0000 1.0000 1.0000 1.0000 0.7972 0.5818
Treatment F 13.161 0.000 0.000 0.000 0.000 2.976 4.559
Treatment Prob(F) 0.0001 1.0000 1.0000 1.0000 1.0000 0.0337 0.0056

Means followed by same letter do not significantly differ (P=.05, LSD)
Mean comparisons performed only when AOV Treatment P(F) is significant at mean comparison OSL.



North Carolina State University
Common Bermudagrass Control Prior to Sprigging 'El  Toro' Zoysiagrass

Trial ID: 03-D30                       Study Dir.: Travis Gannon
Location: NCSU Turf Field Lab        Investigator: Fred Yelverton

Weed Code      CYNDA CYNDA
Crop Code ZOYJA ZOYJA ZOYJA ZOYJA ZOYJA   
Rating Data Type COVER COVER COVER COVER COVER COVER COVER
Rating Unit % % % % % % %
Rating Date 9-15-03 9-23-03 10-7-03 5-3-04 6-16-04 9-15-03 9-23-03
Trt-Eval Interval 123 DA-A 131 DA-A 145 DA-A 354 DA-A 398 DA-A 123 DA-A 131 DA-A
Trt Treatment Form Form Rate Product Product Grow Appl
No. Name Conc Type Rate Unit Rate Rate Unit Stg Code

1 Roundup Pro L 3 qt/a MAY 15 A 50.0 a 63.8 a 72.5 a 73.8 ab 85.0 a 26.3 c 16.3 d
Roundup Pro L 3 qt/a JULY 1 B
Sprig zoysiagrass JULY 9 C

2 Roundup Pro L 3 qt/a MAY 15 A 28.8 abc 46.3 ab 53.8 a 67.5 ab 76.3 a 43.8 b 38.8 c
Quikpro 68.1 WG 3 lb/a JULY 1 B
Sprig zoysiagrass JULY 9 C

3 Roundup Pro L 3 qt/a MAY 15 A 27.5 abc 57.5 a 58.8 a 82.5 a 82.5 a 38.8 bc 28.8 cd
Quikpro 68.1 WG 6 lb/a JULY 1 B
Sprig zoysiagrass JULY 9 C

4 Roundup Pro L 3 qt/a MAY 15 A 32.5 ab 40.0 abc 47.5 ab 61.3 ab 66.3 a 41.3 bc 45.0 bc
Quikpro 68.1 WG 9 lb/a JULY 1 B
Sprig zoysiagrass JULY 9 C

5 Roundup Pro L 3 qt/a JULY 1 B 13.8 bcd 16.3 bcd 21.3 bc 42.5 bc 63.8 ab 40.0 bc 60.0 b
Sprig zoysiagrass JULY 9 C

6 Quikpro 68.1 WG 9 lb/a JULY 1 B 6.3 cd 11.3 cd 13.8 c 21.3 cd 23.8 c 77.5 a 82.5 a
Sprig zoysiagrass JULY 9 C

7 Nontreated 0.0 d 1.3 d 1.3 c 1.3 d 26.3 bc 83.8 a 92.5 a
Sprig zoysiagrass JULY 9 C

8 Nontreated           85.0 a 95.0 a
LSD (P=.05) 25.86 30.54 31.18 36.21 39.99 15.36 21.12
Standard Deviation 17.41 20.56 20.99 24.37 26.92 10.45 14.36
CV 76.75 60.92 54.66 48.75 44.47 19.16 25.04
Grand Mean 22.68 33.75 38.39 50.0 60.54 54.53 57.34
Bartlett's X2 10.671 24.727 19.343 30.885 14.146 13.229 17.47
P(Bartlett's X2) 0.058 0.001* 0.004* 0.001* 0.028* 0.04* 0.008*
Friedman's X2 14.036 16.714 16.393 17.223 8.732 21.979 22.938
P(Friedman's X2) 0.029 0.01 0.012 0.008 0.189 0.003 0.002

Replicate F 1.708 1.427 0.770 0.425 1.046 2.222 2.066
Replicate Prob(F) 0.2010 0.2677 0.5258 0.7375 0.3963 0.1155 0.1354
Treatment F 3.888 5.564 6.324 5.962 3.587 20.227 17.459
Treatment Prob(F) 0.0115 0.0021 0.0010 0.0014 0.0162 0.0001 0.0001

Means followed by same letter do not significantly differ (P=.05, LSD)
Mean comparisons performed only when AOV Treatment P(F) is significant at mean comparison OSL.
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Common Bermudagrass Control Prior to Sprigging 'El  Toro' Zoysiagrass

Trial ID: 03-D30                       Study Dir.: Travis Gannon
Location: NCSU Turf Field Lab        Investigator: Fred Yelverton

Weed Code CYNDA CYNDA CYNDA
Crop Code    
Rating Data Type COVER COVER COVER
Rating Unit % % %
Rating Date 10-7-03 5-3-04 6-16-04
Trt-Eval Interval 145 DA-A 354 DA-A 398 DA-A
Trt Treatment Form Form Rate Product Product Grow Appl
No. Name Conc Type Rate Unit Rate Rate Unit Stg Code

1 Roundup Pro L 3 qt/a MAY 15 A 16.3 d 5.0 c 8.8 c
Roundup Pro L 3 qt/a JULY 1 B
Sprig zoysiagrass JULY 9 C

2 Roundup Pro L 3 qt/a MAY 15 A 32.5 d 15.0 bc 13.8 c
Quikpro 68.1 WG 3 lb/a JULY 1 B
Sprig zoysiagrass JULY 9 C

3 Roundup Pro L 3 qt/a MAY 15 A 28.8 d 7.5 bc 8.8 c
Quikpro 68.1 WG 6 lb/a JULY 1 B
Sprig zoysiagrass JULY 9 C

4 Roundup Pro L 3 qt/a MAY 15 A 38.8 cd 22.5 bc 27.5 bc
Quikpro 68.1 WG 9 lb/a JULY 1 B
Sprig zoysiagrass JULY 9 C

5 Roundup Pro L 3 qt/a JULY 1 B 62.5 bc 30.0 b 22.5 c
Sprig zoysiagrass JULY 9 C

6 Quikpro 68.1 WG 9 lb/a JULY 1 B 77.5 ab 65.0 a 61.3 ab
Sprig zoysiagrass JULY 9 C

7 Nontreated 85.0 ab 85.0 a 65.0 a
Sprig zoysiagrass JULY 9 C

8 Nontreated 94.0 a 86.3 a 92.5 a
LSD (P=.05) 24.98 24.57 34.15
Standard Deviation 16.99 16.70 23.22
CV 31.22 42.26 61.91
Grand Mean 54.41 39.53 37.5
Bartlett's X2 19.742 21.789 22.489
P(Bartlett's X2) 0.006* 0.003* 0.002*
Friedman's X2 22.792 22.229 14.583
P(Friedman's X2) 0.002 0.002 0.042

Replicate F 0.967 0.309 1.535
Replicate Prob(F) 0.4270 0.8187 0.2349
Treatment F 11.768 16.586 7.302
Treatment Prob(F) 0.0001 0.0001 0.0002

Means followed by same letter do not significantly differ (P=.05, LSD)
Mean comparisons performed only when AOV Treatment P(F) is significant at mean comparison OSL.

Trial Comments

5-15-03 - Trial initiated.  Replicated three and four contain some ryegrass whereas replicates one and  two do not.

5-23-03 - Trial evaluated for bermudagrass control.

5-29-03 - Trial evaluated for bermudagrass control.

6-11-03 - Trial evaluated for bermudagrass control, some bermudagrass beginning to put out new shoots in treated areas.

6-18-03 - Trial evaluated for bermudagrass control, some bermudagrass beginning to put out new shoots in treated areas.

6-26-03 - Trial evaluated for bermudagrass control, some bermudagrass beginning to put out new shoots in treated areas.

7-1-03 - Trial evaluated for bermudagrass control.  Bermudagrass is regrowing consistently.  July 1 applications were applied.

7-9-03 - Trial was evaluated for bermudagrass control.  Treatments 1 - 7 were then vertical mowed in one direction to approximately 1/4".  
Treatments 1- 7 were then sprigged (20 bushels / 1000 ft) with El Toro zoysiagrass which was from Sandhills Turf.  After sprigging, trial area 
was cultipacked in two directions.  Trial area was irrigated immediately and is scheduled to be irrigated hourly to prevent drying.

 


