CREEPING BENTGRASS (Agrostis palustris ‘L.-93) L.P. Tredway and M.D. Soika
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Effect of fungicides on summer quality of creeping bentgrass in North Carolina, 2006.

Fungicides were evaluated for their effect on the summer quality of creeping bentgrass putting greens. This trial was conducted at the
Sandhills Research Station in Jackson Springs, NC on ‘L-93’ creeping bentgrass maintained under putting green conditions. Mowing was
performed five times weekly at a height of 0.156 in. with clippings collected, and the site was irrigated to prevent drought stress. Fertilizer
was applied as 18-3-16 on 13 Jan, 20 Mar, and 25 Apr (0.94 1b N/1000 sq ft respectively); and 28-8-18 on 23 May, 12 and 19 Jun, 11 Jul,
and 1 and 23 Aug (0.125 1b N/1000 sq ft respectively). Insect pests were suppressed with DeltaGard GC (0.6 fl 0z/1000 sq ft) on 23 May
and 21 Jul, and Sevin SL (3.0 f1 0z/1000 sq ft) on 1 Aug. Harrell’s CalMax (0.1 1b Ca/1000 sq ft) was applied on 4 Apr, 23 May, 12 Jun,
and 24 Jul; and Harrell’s Minormax (4.0 fl 0z/1000 sq ft) was applied on 19 Jun and 11 Jul. Weed control was applied as Andersons
Goosegrass/Crabgrass Control (2.62 1b/1000 sq ft) and Trimec Bentgrass Formula (1.0 fl 0z/1000 sq ft) on 23 Mar and 4 Apr respectively.
Magnus wetting agent (4.0 fl 0z/1000 sq ft) was applied on 6 and 19 Jun, 11 and 21 Jul, and 1 Aug. Plots were 3.33 ft x 6 ft and were
arranged in a randomized complete block with four replications. Fungicides were applied in water equivalent to 2 gal per 1000 sq ft with a
CO, powered sprayer at 40 psi using TeeJet 8004 nozzles. All treatments were initiated on 9 Jun, unless otherwise noted in the table.
Fungicides were reapplied at the appropriate intervals as indicated in the table. Percent turf area exhibiting brown patch symptoms was
assessed on 23 Jun, 18 Aug, and 6 Sep. Percent turf area exhibiting anthracnose symptoms was evaluated on 18 Aug. Turfgrass quality
was evaluated on 23 Jun, 7 and 21 Jul, and 4 and 18 Aug, using a 1 to 9 scale (9=best, 5=acceptable) based on color, density, and
uniformity. Multispectral radiometry was also used to assess turfgrass quality on 18 Aug using a CropScan MSR16R radiometer. Data
were subjected to analysis of variance and means separation by Waller-Duncan k-ratio t test (k=100).

Turfgrass quality fluctuated during summer 2006, declining during periods of persistent hot weather in mid July and early August.
High and low temperatures were consistently greater than 90°F and 70°F, respectively, during these periods. Few treatments provided
consistent improvements in turfgrass quality throughout the course of the summer. Only Signature + Daconil and the Daconil Program
significantly increased turfgrass quality on 7 Jul, 21 Jul, 4 Aug, and 18 Aug. Applications of Daconil Ultrex, Endorse + Protect alternated
with CL-EXP-11 + Protect, and QP Chlorothalonil + Signature significantly increased turf quality on 3 of these 4 rating dates. Symptoms
of brown patch were noted in the trial area periodically during the season, and the appearance of this disease had a significant impact on
turfgrass quality. On 23 Jun, most treatments provided good suppression of brown patch, except Signature, PEX 6012, PEX 6013 (4 oz)
Signature + Fore, Fore, and Tartan (1 fl 0z), which provided no significant control. In general, treatments that provided good brown patch
suppression exhibited improved turfgrass quality on 7 Jul. A more severe epidemic of brown patch was observed on 6 Sep, 33 days after
the final application of each treatment. On this date, Heritage TL, Rhapsody + Heritage TL, Tartan (1.5 and 2.0 fl oz), Tartan + Signature,
Endorse + Protect alternated with CL-EXP-11 + Protect, 3336 Plus + CL-EXP-11 + Protect, Quali-Pro Iprodione + Signature, 26GT +
Signature, Daconil Program, and Fore Program continued to provide excellent brown patch suppression. Applications of Rhapsody
Biofungicide provided a significant reduction in brown patch incidence on 23 Jun, but did not affect brown patch or turfgrass quality on
other rating dates. No significant differences in anthracnose incidence were detected on 18 Aug. Multispectral radiometry data, collected on
18 Aug, concurred with visual quality ratings collected on the same date, with plots exhibiting increased visual quality being characterized
by higher LAI and lower Stress 1 and Stress 2 values.



Appli-

cation Turfgrass quality”

Treatment, formulation, and rate per 1000 sq ft code 23 Jun 7 Jul 21 Jul 4 Aug 18 Aug
SigNAture 8OWG 4.0 OZ...cuovvvveveiirieiieieieeeeieie et ACEGTI 7.3 ab* 6.3 b-e 4.3 ghi 5.8 cd 5.5 bed
PEX 6012 WG 4.0 oz..... ... CEGI 7.3 ab 6.5 a-e 53c¢cg 63bcd 6.3 a-d
PEX 6013 WG 4.0 oz..... ... CEGI 6.8 ab 6.0 cde 4.0 ghi 6.0bcd 6.3ad
Signature 8OWG 8.0 oz.. ... ACEGI 7.0 ab 6.0 cde 3.8 hi 6.0bcd 6.5abc
PEX 6012 WG 8.0 oz..... ... CEGI 7.3 ab 5.8 de 4.0 ghi 7.0abc 6.5 abc
PEX 6013 WG 8.0 oz..... ... CEGI 8.0 ab 6.3 b-¢ 4.5 f-i 55¢cd 5.8 bed
Rhapsody L 5.0 f10Z ceoueuiieiiiieieieeeeee e ACEGI 7.3 ab 6.0 cde 351 53d 5.3 bed
Heritage TL 0.8ME 2.0 fl 0Z....c.ocovivivieerieicicicicicicccccccnneneeeeeee, ACEGI 8.3 ab 7.0 abe 4.0 ghi 6.8a-d 6.5abc
Daconil Ultrex 82.5WG 3.2 oz ... ACEGI 8.5 ab 75a 7.0 ab 7.5 ab 6.0 bed
Rhapsody L 5.0 fl oz + Heritage TL 0.8ME 1.0 floz..................... ACEGI 8.3 ab 6.8 a-d 53c-g 6.3bcd 7.0 abc
Rhapsody L 5.0 fl 0z + Daconil Ultrex 82.5WG 3.2 0z .................. ACEGI 7.8 ab 7.0 abe 53c-g 6.8a-d  5.5bcd
Signature 80WG 4.0 oz + Daconil Ultrex 82.5WG 3.2 oz .. ... ACEGI 8.3 ab 7.0 abe 7.0 ab 7.0abc 6.8 abc
Signature 80WG 4.0 0z + Fore 80WP 4.0 0Z .....cooovvvvvvvevviceciccicen, ACEGI 6.5b 5.8 de 5.0d-h 55cd 6.0 bed
FOre 8OWP 4.0 0Z....ooiiiiiiiiciciicccecce s ACEGI 6.5b 6.5 a-e 5.0d-h 63bcd 4.5cd

.. ACEGI 6.8 ab 6.8 a-d 5.8 b-f 5.3d 5.8 bed
ACEGI 7.5 ab 7.0 abe 6.0 b-¢ 6.3bcd 5.8 bed
ADG 8.5 ab 6.8 a-d 53c¢cg 6.0bcd 8.0ab

Tartan 2.4SC 1.0fl oz ....
Tartan 2.4SC 1.5 fl oz
Tartan 2.4SC 2.0 fl oz

Tartan 2.4SC 2.0 fl oz ... AEI 8.5 ab 7.3 ab 6.0 b-e 5.8 cd 6.8 abc
Tartan 2.4SC 1.0 fl oz + Signature 80WG 4.0 0z.......ccovererererernnnne, ACEGI 8.8 ab 7.0 abe 6.3 a-d 55cd 6.0 bed
3336 Plus SC 4.0 {1 oz + Protect 75DF 6.0 oz AEI

alt CL-EXP 11 L 5.5 fl oz + Protect 75DF 6.0 0Z.....ccceovevveueeennnne. CG 8.3 ab 6.3 b-¢ 4.8 e-i 5.8 ¢cd 5.5 bed
Endorse 2.5WP 4.0 oz + Protect 75DF 6.0 oz AEI

alt CL-EXP 11 L 5.5 fl oz + Protect 75DF 6.0 0Z......cccceeveverevernene, CG 9.0a 7.5a 6.5 abc 6.3bcd 7.5ab

3336 Plus SC 4.0 fl oz

+CL-EXP11L5.51loz

+ Protect 75DF 6.0 0Z .....c.couvviiiiiiiiiiiiiiiccice, ACEGI 8.3 ab 6.5 a-e 6.0 b-e 6.0bcd 5.8 bed
Quali-Pro Iprodione 2SE 4.0 fl oz + Signature 0WG 4.0 oz" .. ACEGI 8.5 ab 6.8 a-d 4.0 ghi 6.0bcd 7.3 abc

26GT 2SC 4.0 fl oz + Signature 8OWG 4.0 0z....c.cceueuecccncne ... ACEGI 8.8 ab 7.0 abe 4.0 ghi 5.8 cd 6.8 abc
QP Chlorothalonil 82.5DF 3.2 oz + Signature 80WG 4.0 oz............ ACEGI 9.0a 7.0 abe 75a 7.5 ab 6.3 a-d
Daconil Program

Daconil Ultrex 82.5WG 3.2 oz ACEGI

Emerald 70WG 0.13 oz A

Curalan 50WG 1.0 oz C

Heritage 50WG 0.4 oz E

Subdue MAXX 2ME 1.0 fl oz G

Insignia 20WG 0.9 0Z....c.ovveviirieiiieieeeeeeeeee e I 8.5 ab 6.8 a-d 75a 80a 9.0a
Fore Program

Fore 8OWP 4.0 oz ACEGI

Emerald 70WG 0.13 oz A

Curalan 50WG 1.0 oz C

Heritage 50WG 0.4 oz E

Subdue MAXX 2ME 1.0 fl oz G

Insignia 20WG 0.9 0Z....c.ooveviirieiieieeeeeeeeee e, I 8.3 ab 6.3 b-e 6.8 ab 6.5a-d 6.8abc
Untreated Control.......cciiiiiiniineeecieeccici st 7.0 ab 55e 351 55cd 3.5d

“Turfgrass quality on a 1 to 9 scale, where 9=highest quality, and 5=acceptable.

YApplication code indicates the application date(s) of each treatment: A-9 Jun, C-23 Jun, D-28 Jun, E-7 Jul, G-21 Jul, I-4 Aug.
*Values are means of four replications. Means within columns followed by the same letter are not significantly different according to
Waller-Duncan k-ratio t-test (k=100).

¥Quali-Pro Iprodione was not included in the mixture on 9 Jun.



Appli- Anthracnose
cation Brown patch incidence (%) (foliar) %

Treatment, formulation, and rate per 1000 sq ft code 23Jun 18 Aug 6 Sep 18 Aug
SIGNAtUTE BOWG 4.0 OZ ...eveeeeirieeieeie ettt ACEGI” 5 be” 2 be 29 abe 5a
PEX 6012 WG 4.0 OZ...cviiiiiiiiiinininieeeeee ettt CEGI 4 be 3bc 27 a-d Oa
PEX 6013 WG 4.0 OZ...cuiiiiiiiiinininieeeeee ettt CEGI 7 abe 4 be 27 a-d 6a
SigNAtUre BOWG 8.0 OZ ...vveuieiinieieieieieieietee ettt ettt ACEGI 13 ab 4 be 28 a-d 2a
PEX 6012 WG 8.0 0Z...cuuiiiiiiiiinininiseeeie ettt CEGI 8 abc 3bc 37a la
PEX 6013 WG 8.0 0Z...cuuiiiiiiiiiiniineeeee et ettt CEGI 2¢ lc 25 a-e 2a
ROapSOAY L 5.0 f10Z ceeoveeiieieiiieee ettt ACEGI 3¢ Oc 26 a-d 11a
Heritage TL 0.8ME 2.0 fl 0Z....c.ccootriririririeieeieciccccccccceene e ACEGI Oc Oc Og 2a
Daconil URIeX 82.5WG 3.2 0Z..c.covviiririreeieieieicicieiicicicccce et ACEGI Oc 4 be 24 a-f Ja
Rhapsody L 5.0 fl 0z + Heritage TL 0.8ME 1.0 fl 0Z......cccccovvninnnnnirieicicccicce, ACEGI Oc Oc 9 efg 4a
Rhapsody L 5.0 fl 0z + Daconil Ultrex 82.5WG 3.2 0Z ...cccccoevervrrriveeicicicccicice, ACEGI 2¢ 2 be 22 a-f Sa
Signature 80WG 4.0 oz + Daconil Ultrex 82.5WG 3.2 0Z ...c.ccervvveeevrieiieeereees ACEGI lc 2 be 32a 3a
Signature 8OWG 4.0 0z + Fore 8OWP 4.0 0Z .....cuovvveeiieieiieeeeeeeeeeeee e ACEGI 8 abc 4 be 24 a-f 2a
FOTe SOWP 4.0 OZ ..ottt ACEGI 14a 10 ab 23 a-f la
Tartan 2.4SC 1.0 1 0Z ..oueieeeiieeeeeee ettt ACEGI 6 abc Oc 15b-g 7a
Tartan 2.4SC 1.5 1 0Z wucueieeeieeeeee ettt ACEGI 2c¢ Oc 4g la
Tartan 2.4SC 2.0 fl oz lc Oc 14 c-g 2a
Tartan 2.4SC 2.0 fl oz lc Oc 2g Sa
Tartan 2.4SC 1.0 fl 0z + Signature SOWG 4.0 0Z....c.ooveerieveerireeeeieeieeeeeeeeiene, ACEGI lc Oc 3g 6a
3336 Plus SC 4.0 fl oz + Protect 75DF 6.0 oz AEI
alt CL-EXP-11 L 5.5 fl 0z + Protect 75DF 6.0 OZ .....cocvvvvevieieirieierereieieeiciceeeeeeeenns CG lc 14a 29 abc Sa
Endorse 2.5WP 4.0 oz + Protect 75DF 6.0 oz AEI
alt CL-EXP-11 L 5.5 fl 0z + Protect 75DF 6.0 0Z ....c.cueuveemeeireiriieicierceeienceeaes CG Oc Oc S5g 2a
3336 Plus SC 4.0 fl oz

+ CL-EXP-11L 5.5 floz

1 ProteCt 7S5DF 6.0 0Z ....onvviiiiiiiiciiiicccceee et lc 2 be 13 c-g 6a
Quali-Pro Iprodione 2SE 4.0 fl oz + Signature 0WG 4.0 oz* 2¢ Oc 12d-g 2a
26GT 2SC 4.0 fl oz + Signature 8OWG 4.0 0z....c.ccceucuvcccnne lc Oc 8 fg 3a
QP Chlorothalonil 82.5DF 3.2 oz + Signature 8OWG 4.0 0Z....ccooveveevvreerenireeeirienne, Oc 2 be 26 a-d la
Daconil Program

Daconil Ultrex 82.5WG 3.2 oz ACEGI

Emerald 70WG 0.13 oz A

Curalan 50WG 1.0 oz C

Heritage 5S0WG 0.4 oz E

Subdue MAXX 2ME 1.0 fl oz G

INSIZNIA 20WG 0.9 OZ...eviniiiiiieieieteetee ettt I Oc Oc Og Oa
Fore Program

Fore 8OWP 4.0 oz ACEGI

Emerald 70WG 0.13 oz A

Curalan 50WG 1.0 oz C

Heritage 5S0WG 0.4 oz E

Subdue MAXX 2ME 1.0 fl oz G

INSIZNIA 20WG 0.9 OZ...eviniiiiiieieeeeeeteeee ettt I 3¢ Oc lg 4a
Untreated CONTIOL . ...ttt ebebebeneeees 12 ab 4 be 31 ab 6a

“Application code indicates the application date(s) of each treatment: A-9 Jun, C-23 Jun, D-28 Jun, E-7 Jul, G-21 Jul, [-4 Aug.

YValues are means of four replications. Means within columns followed by the same letter are not significantly different according to

Waller-Duncan k-ratio t-test (k=100).
*Quali-Pro Iprodione was not included in the mixture on 9 Jun.



Appli-

cation NDVI* LAT Stress 1* Stress 2%

Treatment, formulation, and rate per 1000 sq ft code 18 Aug 18 Aug 18 Aug 18 Aug
Signature 8OWG 4.0 0Z.....ovviveveveiieieeieieieeeeie e ACEGI" 866 a" 9.01 c-i 0.3842b-h  0.3337 a-f
PEX 6012 WG 4.0 oz 794 a 9.36 b-h 0.3779 c-j 0.3278 b-g
PEX 6013 WG 4.0 oz 555a 8.39 ghi 0.4058 abc  0.3484 a-d
Signature 8OWG 8.0 0Z.....cvvvveeeueeiiiiiiiccrerertneeeee e ACEGI 672 a 8.53 e-i 0.3988 a-f 0.3452 a-d
PEX 6012 WG 8.0 oz 549 a 9.35b-h 0.3781 cj 0.3245 b-g
PEX 6013 WG 8.0 oz 582a 8.54 e-i 0.3971 a-f 0.3379 a-e
Rhapsody L 5.0 f10Z c.eoueviieeiiieiiieeeeeeeeee e 615a 9.15b-h 0.3737 c+j 0.3253 b-g
Heritage TL 0.8ME 2.0 fl 0Z.....ccevvieeeiieeieeeeeeeeeeeeene ACEGI 688 a 10.12 abc 0.3480 ijk 0.3054 fgh
Daconil Ultrex 82.5WG 3.2 0Z ..cvveeueerieeiieeeeieereeeeieeeeeiene ACEGI 783 a 9.76 a-e 0.3623 g-k  0.3147 e-h
Rhapsody L 5.0 fl oz + Heritage TL 0.8ME 1.0 floz................... ACEGI 725 a 9.17 b-h 0.3706 e-j 0.3233 ¢c-g
Rhapsody L 5.0 fl oz + Daconil Ultrex 82.5WG 3.2 oz ............... ACEGI 636 a 9.41 b-g 0.3704 e 0.3226 c-g
Signature 80WG 4.0 oz + Daconil Ultrex 82.5WG 3.2 oz ........... ACEGI 573 a 9.84 a-d 0.3544h-k  0.3079 fgh
Signature 80WG 4.0 oz + Fore 80WP 4.0 0Z .....ceoovevevviereenee ACEGI 522 a 9.27 b-h 0.3748 c-j 0.3236 c-g
FOre 80WP 4.0 0Z...ouviiiiiiiiniinineee et ACEGI 494 a 9.19 b-h 0.3748 c-j 0.3234 c-g
Tartan 2.4SC 1.0 fl 0Z .voueveviiieiieee e ACEGI 552a 8.14 hi 0.4124 ab 0.3526 ab
Tartan 2.4SC 1.5 fl 0Z c..cueeirinnineeeeeeccccccc e ACEGI 742 a 8.76 d-i 0.3951a-g  0.3413 a-¢
Tartan 2.4SC 2.0 fl 0Z c...cueviririninreeeccccccccc e ADG 769 a 9.30 b-h 0.3816 b-i 0.3311 a-g
Tartan 2.4SC 2.0 fl 0Z c...cuevirininirieeecccccc e AEI 793 a 8.49 f-i 0.4048 a-d  0.3477 a-d
Tartan 2.4SC 1.0 fl oz + Signature 80WG 4.0 0z.......cccovvvrvrenenee. ACEGI 742 a 7.821 04210 a 0.3571a
3336 Plus SC 4.0 fl oz + Protect 75DF 6.0 oz AEI
alt CL-EXP-11 L 5.5 fl oz + Protect 75DF 6.0 0Z ......coovvvrenenne. CG 840 a 8.59 e-i 0.3935 a-g 0.3422 a-e
Endorse 2.5WP 4.0 oz + Protect 75DF 6.0 oz AEI
alt CL-EXP-11 L 5.5 fl oz + Protect 75DF 6.0 0Z ......cevvvnenennnn. CG 836 a 9.26 b-h 0.3694 £-j 0.3213 d-g
3336 Plus SC 4.0 fl oz

+ CL-EXP-11L 5.5 floz

+ Protect 7SDF 6.0 0Z ....c.cccceeveririninnininirieeeeeeeeeecciccceene ACEGI 900 a 9.13 b-h 0.3767 c-j 0.3265 b-g
Quali-Pro Iprodione 2SE 4.0 fl oz + Signature 80WG 4.0 oz ..... ACEGI 896 a 9.40 b-g 0.3778 c-j 0.3259 b-g
26GT 2SC 4.0 fl oz + Signature 8OWG 4.0 0Z.....ceveeveeereereennne ACEGI 1029 a 9.65 a-f 0.3690 f-j 0.3224 c-g
QP Chlorothalonil 82.5DF 3.2 oz + Signature 0WG 4.0 oz....... ACEGI 734 a 10.32 ab 0.3479 jk 0.3032 gh
Daconil Program

Daconil Ultrex 82.5WG 3.2 oz ACEGI

Emerald 70WG 0.13 oz A

Curalan 50WG 1.0 oz C

Heritage 5S0WG 0.4 oz E

Subdue MAXX 2ME 1.0 fl oz G

Insignia 20WG 0.9 0Z.....c.coeeivinininnininrieeeeeceeeeccicceeene I 727 a 10.71 a 0.3339k 0.2917 h
Fore Program

Fore 8OWP 4.0 oz ACEGI

Emerald 70WG 0.13 oz A

Curalan 50WG 1.0 oz C

Heritage 5S0WG 0.4 oz E

Subdue MAXX 2ME 1.0 fl oz G

Insignia 20WG 0.9 0Z ... I 996 a 9.30 b-h 0.3720 d-j 0.3245 b-g
Untreated Control.......ccoceiiiinnininniicicicieicicicici s 916a 8.47 f-i 0.4039 a-e 0.3505 abce

“Normalized Difference Vegetation Index determined using CropScan MSR16R multispectral radiometer. NDVI = 930nm —

(660nm/930nm) + 660 nm.

YLeaf Area Index determined using CropScan MSR16R multispectral radiometer. LAI = 930nm/660nm.
*Stress 1 determined using CropScan MSR16R multispectral radiometer. Stress 1 = 710nm/760nm.
“Stress 2 determined using CropScan MSR16R multispectral radiometer. Stress 2 = 710nm/810nm.

YApplication code indicates the application date(s) of each treatment: A-9 Jun, C-23 Jun, D-28 Jun, E-7 Jul, G-21 Jul, I-4 Aug.

“Values are means of four replications. Means within columns followed by the same letter are not significantly different according to

Waller-Duncan k-ratio t-test (k=100).
'Quali-Pro Iprodione was not included in the mixture on 9 Jun.



