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Abstract 
 
Four insecticides - Flagship 25WP, Safari 20SG, Talus 40SC and TriStar 30SG – were tested 
against scales and mealybugs. All products provided excellent control of elongate hemlock scale 
and cryptomeria scale, and generally mediocre to good control of Fletcher scale. Control of 
Florida wax scale was excellent with Flagship and TriStar, but poor with Talus. Conversely, 
Talus was the only foliar product providing excellent control of oystershell scale; Safari applied 
as drench also provided excellent control. Cottony maple scale control was mediocre to good 
with Flagship, none to mediocre with Safari, poor with Talus and none to mediocre with TriStar. 
Control of cottony cushion scale was good with TriStar and poor with Safari. Euonymus scale 
control was good with Talus, mediocre to good with Flagship, mediocre with TriStar and poor 
with Safari. 
 
Safari, Talus and TriStar were tested on citrus, Madeira and Mexican mealybugs; Flagship and 
Aria 50SG were tested on citrus and Mexican mealybugs. All products provided good to 
excellent efficacy on these species. A trial on Madeira mealybug showed excellent control when 
TriStar was mixed with Capsil surfactant and poor control without Capsil. 
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Introduction 
 
Managing scale and mealybug insects presents unique challenges. Products with contact modes 
of action have to applied at specific timings in order to reach the most susceptible crawler stages. 
Products with systemic modes of action may work well for certain species and not others based 
on application timing and whether the insect feeds within phloem or xylem. In 2003, IR-4 
initiated a high priority project to determine efficacy of several insecticides on several scale and 
mealybug species so data can be obtained to add appropriate species to existing registrations. 
This research was conducted during 2004 and continued in 2005. 
 

Materials and Methods 
 
Four insecticides - Flagship 25WP, Safari 20SG, Talus 40SC and TriStar 30SG – were tested 
against scales and mealybugs. A fifth insecticide Aria 50SG was tested against mealybugs only. 
Two foliar applications of Flagship 25WP, Safari 20SG, Talus 40SC and TriStar 30SG and Aria 
50SG were made approximately 14 days apart. Also one container drench or in-ground drench 
application of Safari was made. A minimum of four plants (replicate treatments) were required 
with most researchers exceeding this minimum. Insect counts were recorded pre-treatment and 
then 7, 14 (prior to 2P

nd
P application), 28 and 42 days after initial application. Phytotoxicity was 

recorded on a scale of 0 to 10 (0 = No phytotoxicity; 10 = Complete kill) at each rating date. For 
more detailed materials and methods, including application rates for various products, please see 
Appendix 1: Protocols. 
 
Products were supplied to researchers (See list of researchers in Appendix 2) by Bayer, Cleary, 
FMC, OHP, SePro, Syngenta, and Valent. 
 

Results and Summary 

Comparative Efficacy on Soft Scale 
 
Cottony Maple Scale. In this trial, no statistical differences were observed among the treatments 
applied to manage cottony maple scale (Pulvinaria innumerabilis) on silver maple (Acer 
saccharinum). The untreated populations declined rapidly confounding the results. However, at 
28 DAT there appeared to be good control achieved with foliar applications of Flagship 25 WP 
(2 and 4 oz per 100 gallons) and Safari 20SG (4 oz per 100 gallons). More research is needed to 
clarify response of cottony maple scale with these treatments. Please see trial report in Appendix 
3 for additional information. 
 
Fletcher Scale. In 2004, Smitley and Davis conducted a trial examining efficacy on Fletcher 
scale (Lecanium fletcheri) on yew (Taxus sp.). These researchers added a number of treatments 
above and beyond the 2004 IR-4 protocol for scale efficacy. The best efficacy was achieved with 
foliar applications of Discus with OSS and TriStar at 128 grams per 100 gal. 
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Table 1. Efficacy on Cottony Maple Scale on Silver Maple, Smitley & Davis, MI, 2005. 
 
Treatment  Rate per 100 gal 

(No. Applications) 
Pretreatment 
Counts 

28 DAT 35 DAT Combined 28 + 
35 DAT 

Flagship 25WP 2.0 oz (2) 45.0 a  0.2 a (96) 0.8 a (0) 1.0 a (82) 
Flagship 25WP 4.0 oz (2) 37.0 a  0.8 a (81) 1.0 a (0) 1.8 a (61) 
Safari 20SG 4.0 oz (2) 43.2 a  1.2 a (76) 1.6 a (0) 2.8 a (48) 
Safari 20SG 8.0 oz (2) 63.8 a  3.4 a (54) 2.6 a (0) 6.0 a (25) 
Safari 20SG – 
Drench 3 g (2) 39.2 a  6.6 a (0) 0.6 a (0) 7.2 a (0) 

Safari 20SG – 
Drench 6 g (2) 37.2 a  1.4 a (67) 1.8 a (0) 3.2 a (31) 

Talus 40SC 21.5 fl oz (2) 51.4 a  2.6 a (56) 0.8 a (0) 3.4 a (47) 
TriStar 30SG 112 g (2) 35.8 a  5.0 a (0) 0.0 a (100) 5.0 a (0) 
TriStar 30SG 224 g (2) 40.4 a  1.8 a (61) 0.2 a (49) 2.0 a (60) 
Marathon II 1.7 fl oz (2) 61.2 a  4.2 a (41) 2.6 a (0) 6.8 a (11) 
Talstar 0.67 F 10 fl oz (2) 55.2 a  2.0 a (69) 6.4 a (0) 8.4 a (0) 
Untreated check - 62.4 a  7.2 a (0) 0.6 a (0) 7.8 a (0) 
* B-1956 surfactant mixed with Safari and TriStar foliar applications. 
  
 
Table 2. Efficacy on Fletcher Scale on Yew, Smitley & Davis, MI, 2004. 
 
Treatment Rate Application 

Type 
Application 
Date(s) 

Population 
Counts 

Percent 
Control 

Discus 1.91 gal/A  banded 6/18 3.00 ± 2.83 abcde 67 
Discus & OSS 25 fl oz/100 foliar 6/29 & 7/14 1.17 ± 1.33 a 87 
Distance 0.86E & OSS 8 oz/100 gal foliar 6/29 & 7/20 8.17 ± 12.00 def 9 
Distance 0.86E & OSS 16 oz/100 gal foliar 6/29 & 7/14 3.33 ± 2.07 bcde 63 
Distance 0.86E & OSS 32 oz/100 gal foliar 6/29 & 7/20 4.50 ± 2.59 def 50 
Dursban Pro & OSS 1 qt/100 gal foliar 6/29 & 7/14 2.83 ± 2.32 abcde 69 
Flagship 25 WP 0.125 lb ai/A banded 6/15 1.67 ± 1.97 abc 81 
Flagship 25WP & OSS 2 oz/100 gal foliar 6/29 & 7/14 2.00 ± 1.55 abcd 78 
Flagship 25WP & OSS 4 oz/100 gal foliar 6/29 & 7/14 3.33 ± 1.97 bcde 63 
Flagship 25WP & OSS 8 oz/100 gal foliar 6/29 & 7/14 2.50 ± 0.84 abcde 72 
Safari 20SG & OSS 8 oz/100 gal foliar 6/29 & 7/14 3.50 ± 2.17 cde 61 
Safari 20SG 12 oz/100 gal banded 6/15 4.67 ± 1.75 ef 48 
Safari 20SG 24 oz/100 gal banded 6/15 2.00 ±1.10 abcde 78 
Safari 20SG 48 oz/100 gal banded 6/15 3.17 ± 2.93 abcde 72 
Talus 40SC & OSS 21.5 fl oz/100 gal foliar 6/29 2.00 ± 1.79 abcd 78 
Talus 40SC & OSS 43.0 fl oz/100 gal foliar 6/29 2.33 ± 1.21 abcde 74 
Talus 40SC & OSS 86.0 fl oz/100 foliar 6/29 3.17 ± 2.93 abcde 65 
Talus 70WP & OSS 14 oz/100 gal foliar 6/29 2.17 ± 1.47 abcde 76 
Talus 70WP & OSS 28 oz/100 gal foliar 6/29 3.83 ± 2.64 de 57 
Talus 70WP & OSS 14 oz/100 gal ** foliar 6/29 4.83 ± 4.45 def 46 
TriStar 32 grams/100 gal foliar 6/29 & 7/14 3.50 ± 2.43 abcde 61 
TriStar 64 grams/100 gal foliar 6/29 & 7/14 2.00 ± 1.10 abcde 78 
TriStar 128 grams/100 gal foliar 6/29 & 7/14 1.17 ± 1.17 ab 87 
Untreated Control    9.00 ± 3.63 f 0 
* All data were transformed log (1+x) before statistical analysis. Means followed by the same letter are not 
significantly different (p<0.05). Untransformed means are presented in the table. See trial report in Appendix 3 for 
additional information on statistical separation. 
** This treatment was supposed to have been 56 oz/100 gal 
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Florida Wax Scale. In 2005, Ludwig conducted three Florida wax scale () efficacy trials on 
dwarf buford holly (Ilex cornuta 'Burfordii Nana'), holly ‘China Doll’ (Ilex sp.), and Indian 
hawthorn (Rhaphiolepis indica). 
 
 
Table 3. Efficacy on Florida Wax Scale on Dwarf Buford Holly, Ludwig, TX, 2004. 
 
 Population Averages (Henderson’s Percent Control) 

Treatment  (Rate) 
0 DAT 
(Visual) 

16 DAT 
(Visual) 

30 DAT 
(Visual) 

43 DAT 
(Visual) 

45 DAT 
(Microscope) 

Talus 40SC (21.5 fl oz) 105.0 152.5 (2) 121.5 (13) 94.0 (20) 13.8 bc (82) 
Talus 40SC (43 fl oz) 110.8 143.0 (12) 114.3 (23) 96.5 (22) 13.0 bc (84) 
Talus 40SC (86 fl oz) 185.8 203.5 (26) 200.0 (19) 160.3 (23) 17.5 bc (87) 
Safari (12 oz / 100 gal) - Drench 117.0 181.3 (0) 164.8 (0) 119.0 (9) 6.0 cd (93) 
Safari (24 oz / 100 gal) - Drench  129.5 137.8 (28) 125.8 (27) 96.3 (33) 1.0 d (99) 
Safari (48 oz / 100 gal) - Drench 104.5 131.3 (15) 110.3 (21) 38.5 (67) 0.0 d (100) 
Distance (8 oz / 100 gal) 124.8 164.3 (11) 142.5 (14) 118.5 (15) 23.8 bc (73) 
Distance (16 oz / 100 gal) 113.8 173.0 (0) 149.8 (1) 101.5 (20) 19.8 bc (76) 
Distance (32 oz / 100 gal) 143.0 173.0 (18) 199.8 (0) 174.3 (0) 14.0 bc (86) 
Flagship (2 oz / 100 gal) 128.5 162.5 (14) 89.3 (48) 65.5 (54) 0.3 d (100) 
Flagship (4 oz / 100 gal) 129.3 146.0 (23) 93.8 (46) 70.5 (51) 0.0 d (100) 
Flagship (8 oz / 100 gal) 128.3 181.8 (4) 73.3 (57) 47.5 (67) 0.0 d (100) 
TriStar 70WSP (32 g / 100 gal) 125.5 112.5 (39) 54.8 (67) 40.5 (71) 0.0 d (100) 
TriStar 70WSP (64 g / 100 gal) 142.8 179.3 (15) 88.5 (54) 79.8 (50) 0.0 d (100) 
TriStar 70WSP (128 g / 100 gal) 107.3 125.0 (21) 59.3 (59) 42.5 (64) 0.0 d (100) 
Untreated  132.5 195.5 (0) 177.0 (0) 147.5 (0) 94.8 a (0) 
* Letters after numbers are based on separation of average number of scale on the same 20 leaves throughout the 
experiment. See trial report in Appendix 3 for statistical separation details. 
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Table 4. Efficacy on Florida Wax Scale on Dwarf Buford Holly, Ludwig, TX, 2005. 
 
   Population Averages (Henderson’s Percent Control) 

Scale 
Stage Treatment  Rate 

Pre-
treatment 

counts 14 DAT  28 DAT 42 DAT 56 DAT 
Flagship 25WG 2 oz 0.0 13.4 ab  8.2 ab  3.8 ab  0.0  
Flagship 25WG 4 oz 0.0 21.6 a  12.6 a  10.2 a  0.0  
TriStar 30SG 4 oz 0.0 10.4 ab  7.2 ab  6.0 b  0.0  
TriStar 30SG 8 oz 0.0 10.6 b  6.6 ab  4.6 ab  0.0  
Celero 16WSG 4 oz 0.0 11.8 ab  7.8 ab  7.2 ab  0.0  
Orthene TTO 97 8 oz 0.0 15.2 ab  7.0 ab  4.2 ab  0.0  

Nymph 

Untreated  0.0 8.6 ab  4.2 b  3.6 b  0.0  
Flagship 25WG 2 oz 21.0 ab  57.8 ab (49) 92.2 a (8) 75.0 a (36) 2.4 b (98) 
Flagship 25WG 4 oz 24.6 a  51.6 ab (61) 74.4 ab (37) 72.2 a (47) 2.6 bc (98) 
TriStar 30SG 4 oz 21.0 ab  47.0 ab (58) 41.0 bc (59) 39.0 ab (67) 0.2 d (100) 
TriStar 30SG 8 oz 20.0 ab  33.4 b (69) 34.8 c (64) 30.0 b (73) 0.4 cd (100) 
Celero 16WSG 4 oz 19.2 ab  39.4 ab (62) 49.8 abc (46) 50.2 ab (53) 1.2 bcd (99) 
Orthene TTO 97 8 oz 18.2 ab  61.2 a (38) 84.8 ab (3) 78.6 a (23) 34.0 a (60) 

Adults 

Untreated  13.8 b  74.4 a (0) 66.0 ab (0) 77.0 a (0) 65.0 a (0) 
Flagship 25WG 2 oz 21.0 71.2 (44) 100.4 (6) 78.8 (36) 2.4 (98) 
Flagship 25WG 4 oz 24.6 73.2 (51) 87.0 (30) 82.4 (43) 2.6 (98) 
TriStar 30SG 4 oz 21.0 57.6 (54) 47.6 (55) 43.6 (64) 0.2 (100) 
TriStar 30SG 8 oz 20.0 43.8 (64) 42.0 (59) 36.0 (69) 0.4 (100) 
Celero 16WSG 4 oz 19.2 51.2 (56) 57.6 (41) 57.4 (49) 1.2 (99) 
Orthene TTO 97 8 oz 18.2 76.4 (30) 91.8 (1) 82.8 (22) 34.0 (60) 

Total 

Untreated  13.8 83.0 (0) 70.2 (0) 80.6 (0) 65.0 (0) 
* Letters after numbers are based on separation of average number of scale on 5 plants. See trial report in Appendix 3 for statistical separation details. 
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Table 5. Efficacy on Florida Wax Scale on Holly ‘China Doll’, Ludwig, TX, 2005. 
 
   Population Averages (Henderson’s Percent Control) 
Scale 
Stage 

Treatment  Rate Pretreatment 
counts (Visual) 

14 DAT 
(Visual) 

28 DAT 
(Visual) 

45 DAT 
(Microscope) 

Flagship 25WG 2 oz 247.3 a  13.3 ab (59) 12.3 ab (77) 0.0  
Flagship 25WG 4 oz 121.8 bc  1.5 bcd (91) 6.0 abc (77) 0.0  
TriStar 30SG 4 oz 149.8 bc  1.5 abc (92) 0.5 bcd (98) 0.0  
TriStar 30SG 8 oz 120.0 bc  6.5 cd (59) 2.8 d (89) 0.0  
Celero 16WSG 4 oz 87.3 c  3.0 abcd (74) 4.0 abcd (79) 0.0  
Orthene TTO 97 8 oz 200.5 ab  0.0 d (100) 2.3 cd (95) 0.0  
Talus 40SC 21.5 fl oz 133.0 abc  9.5 ab (46) 13.0 a (55) 0.0  

Nymph 

Untreated  77.5 c  10.3 a (0) 16.8 a (0) 0.0  
Flagship 25WG 2 oz 0.3 184.0 a (100) 80.8 a (100) 37.3 a (100) 
Flagship 25WG 4 oz 0.0 86.8 bc  48.5 abc  5.0 bc  
TriStar 30SG 4 oz 0.0 65.5 abc  21.3 abc  5.8 ab  
TriStar 30SG 8 oz 0.3 77.8 c (100) 44.5 d (100) 13.8 c (100) 
Celero 16WSG 4 oz 0.0 42.0 c  21.8 cd  11.8 ab  
Orthene TTO 97 8 oz 0.0 124.0 ab  57.5 ab  4.8 bc  
Talus 40SC 21.5 fl oz 0.8 87.5 bc (100) 49.8 bc (100) 29.3 a (100) 

Adults 

Untreated  0.0 54.3 bc  30.5 bc  28.3 a  
Flagship 25WG 2 oz 247.5 197.3 (4) 93.0 (38) 37.3 (59) 
Flagship 25WG 4 oz 121.8 88.3 (13) 54.5 (27) 5.0 (89) 
TriStar 30SG 4 oz 120.0 72.0 (28) 24.0 (67) 5.8 (87) 
TriStar 30SG 8 oz 150.0 79.3 (37) 45.0 (51) 13.8 (75) 
Celero 16WSG 4 oz 87.3 45.0 (38) 25.8 (52) 11.8 (63) 
Orthene TTO 97 8 oz 200.5 124.0 (26) 59.8 (51) 4.8 (94) 
Talus 40SC 21.5 fl oz 133.8 97.0 (13) 62.8 (23) 29.3 (40) 

Total 

Untreated  77.5 64.5 (0) 47.3 (0) 28.3 (0) 
* Letters after numbers are based on separation of average number of scale on 20 leaves on each of 5 plants. See trial report in Appendix 3 for statistical 
separation details and scale averages for each treatment. 
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Table 6. Efficacy on Florida Wax Scale on Indian Hawthorn, Ludwig, TX, 2005. 
 
   Population Averages (Henderson’s Percent Control) 
Scale 
Stage 

Treatment  Rate Pretreatment 
counts 

(Visual) 

15 DAT 
(Visual) 

28 DAT 
(Visual) 

41 DAT 
(Visual) 

57 DAT 
(Microscope) 

Celero 16WSG 4 oz 0.0 42.0 a  50.4 a  12.2 bc  14.0 b  
Flagship 25WG 2 oz 0.0 32.2 a  45.4 a  24.2 b  13.6 ab  
Flagship 25WG 4 oz 0.0 42.8 a  55.6 a  30.2 b  9.2 ab  
TriStar 30SG 4 oz 0.0 35.5 a  6.5 a  4.0 c  7.5 b  
TriStar 30SG 8 oz 0.0 25.2 a  7.8 a  1.8 c  5.4 b  

Nymph 

Untreated  0.0 42.0 a  64.2 a  140.2 a  32.0 a  
Celero 16WSG 4 oz 41.4 a  -- -- -- 27.8 b (90) 
Flagship 25WG 2 oz 51.0 a  -- -- -- 22.0 b (94) 
Flagship 25WG 4 oz 48.6 a  -- -- -- 13.8 b (96) 
TriStar 30SG 4 oz 46.8 a  -- -- -- 6.5 b (98) 
TriStar 30SG 8 oz 32.6 a  -- -- -- 6.2 b (97) 

Adults 

Untreated  37.2 a  -- -- -- 248.6 a (0) 
Celero 16WSG 4 oz 41.4 42.0 (10) 50.4 (29) 12.2 (92) 41.8 (87) 
Flagship 25WG 2 oz 51.0 32.2 (44) 45.4 (48) 24.2 (87) 35.6 (91) 
Flagship 25WG 4 oz 48.6 42.8 (22) 55.6 (34) 30.2 (84) 23.0 (94) 
TriStar 30SG 4 oz 46.8 35.5 (33) 6.5 (92) 4.0 (98) 14.0 (96) 
TriStar 30SG 8 oz 32.6 25.2 (32) 7.8 (86) 1.8 (99) 11.6 (95) 

Total 

Untreated  37.2 42.0 (0) 64.2 (0) 140.2 (0) 280.6 (0) 
* Letters after numbers are based on separation of average number of scale on 20 leaves on each of 5 plants. See trial report in Appendix 3 for statistical 
separation details and scale averages for each treatment. 
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Comparative Efficacy on Armored Scale 
 
Elongate Hemlock and Cryptomeria Scales. In a single trial for control of both elongate 
hemlock scale (Fiorinia externa) and Cryptomeria Scale (Aspidiotus cryptomeriae) on Frasier 
Fir (Abies fraseri), Flagship 25WP, Safari 20SG, Talus 40SC, and TriStar 70WSP provided 
excellent control at all tested rates. Cygon 267 and Onyx also performed well. Another product 
providing good efficacy was Esteem 35WP. Lesco Oil provided poor control except when paired 
with Silwet L-77. 
 
 
Table 7. Efficacy on Elongate hemlock scale and cryptomeria scale on Frasier Fir, Cowles, CT, 
2005. 
 
Treatment  Rate (No. of applications) Live per 1000 needles Percent Control 
Flagship 25WP 2.0 oz/100 gal (2) 273 c-f 97 
Flagship 25WP 4.0 oz/100 gal (2) 240 b-f 97 
Safari 20SG 4.0 oz/100 gal (2) 453 b-f 94 
Safari 20SG 8.0 oz/100 gal (2) 49.1 fgh 99 
Safari 20SG – Drench 3 g/ft of tree height 12.4 gh 100 
Safari 20SG – Drench 6 g/ft of tree height 0.0 h 100 
Talus 40SC 21.5 fl oz/100 gal (2) 348 b-f 96 
TriStar 70WSP 48 g/100 gal (2) 225 def 97 
TriStar 70WSP 96 g/100 gal (2) 554 fgh 93 
Admire 2F - Drench 0.5 lb/Acre, drench 3080 ab 63 
Esteem 35WP 2.5 oz/100 gal (2) 800 b-f 90 
Lesco Oil  1% 3280 ab 60 
Lesco Oil 2% 5270 a 36 
Lesco Oil + Silwet L-77 2% + 4 fl oz/100 gal 2244 abc 73 
Lorsban 75WDG 0.66 lb/100 gal (2) 1320 a-d 84 
Cygon 267 32 fl oz/100 gal (2) 507 b-f 94 
Cygon 267 - Drench 60 ml/tree, drench 313 efg 96 
Onyx 2.6 oz/100 gal 452 b-e 94 
Onyx + Lesco Oil 2.6 oz/100 gal + 1% 1160 a-d 86 
Untreated check - 8220 a - 
* Letters after numbers are based on separation of average number of scale on 4 plants. See trial report in Appendix 
3 for statistical separation details. 
 
Winged Euonymus Scale. Efficacy of several products and new active ingredients were tested 
in two trials conducted in 2004 and 2005 at the Rutgers Cream Ridge Station for winged 
Euonymus scale (Lepidosaphes yanagicola) on Euonymus. In the 2004 trial, treatments did not 
start exhibiting good efficacy until 27 DAT, but only Talus SC provided 100% control by 45 
DAT. Most of the systemic products had delayed efficacy similar to the growth regulators Talus 
and Distance. BYI 8330 provided some efficacy in this trial. In the 2005 trial, none of the 
products performed better than 87% control with only Orthene and Flagship providing 
reasonable control throughout the trial. Talus did achieve the same level by the end of the 
experiment. Safari 20SG did not reduce mealybug populations either as a drench or foliar 
application. 
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Table 8. Efficacy on Winged Euonymus Scale on Euonymus, Freiberger, NJ, 2004. 
 

Population Averages (Henderson’s Percent Control) 

Treatment  Rate 

Pretreatment 
counts 

(6/28/04 & 6/30/04) 

6 DAT 13 DAT 27 DAT 45 DAT 

BYI 8330 * 20 fl oz/100 gal 18.7 26.9 (33) 7.8 (73) 6.3 (87) 58.8 (71) 
BYI 8330 * 40 fl oz/100 gal 7.3 10.8 (32) 7.1 (37) 9.6 (49) 97.0 (0) 
Diazinon 8.96 oz/100 gal 7.2 13.4 (13) 7.9 (28) 5.3 (71) 48.8 (38) 
Distance 0.86E 8 oz/100 gal 14.5 30.4 (3) 22.9 (0) 20.6 (44) 72.1 (55) 
Distance 0.86E 16 oz/100 gal 3.4 19.2 (0) 11.8 (0) 6.4 (26) 26.3 (30) 
Distance 0.86E 32 oz/100 gal 12.5 32.1 (0) 14.9 (22) 7.2 (77) 19.4 (86) 
Flagship 25 WG 2 oz/100 gal 9.7 15.4 (26) 11.1 (25) 11.5 (53) 113.1 (0) 
Flagship 25 WG 4 oz/100 gal 32.4 30.6 (56) 13.3 (73) 14.7 (82) 80.0 (77) 
Flagship 25 WG 8 oz/100 gal 31.9 47.3 (31) 23.1 (53) 22.8 (72) 105.0 (70) 
Safari 20SG ** 12 oz/100 gal 9.8 23.5 (0) 21.6 (0) 35.0 (0) 228.6 (0) 
Safari 20SG ** 24 oz/100 gal 3.4 11.5 (0) 17.2 (0) 20.8 (0) 80.5 (0) 
Safari 20SG ** 48 oz/100 gal 6.2 10.6 (20) 13.6 (0) 15.5 (1) 101.4 (0) 
Talus 40 SC 21.5 fl oz/100 gal 8.8 20.2 (0) 20.4 (0) 12.4 (45) 25.9 (73) 
Talus 40 SC 43 fl oz/100 gal 9.0 23.5 (0) 9.3 (33) 7.0 (69) 0.0 (100) 
Talus 40 SC 86 fl oz/100 gal 15.4 29.3 (12) 10.7 (55) 5.6 (86) 0.7 (100) 
TriStar 70WSP 32 g/100 gal 8.6 26.1 (0) 6.3 (53) 6.9 (68) 33.2 (65) 
TriStar 70WSP 64 g/100 gal 9.8 17.0 (19) 12.0 (20) 12.7 (49) 18.3 (83) 
TriStar 70WSP 128 g/100 gal 33.0 50.5 (29) 21.5 (58) 20.8 (75) 87.3 (76) 
Untreated Control --- 13.7 29.6 (0) 21.1 (0) 34.8 (0) 150.5 (0) 
* BYI 8330 was applied solely on 7/2/04 
** Safari SG was applied as foliar spray instead of drench 
 
 
Table 9. Efficacy on Euonymus Scale on Euonymus, Freiberger, NJ, 2005. 
 
  Population Averages (Henderson’s Percent Control) 
Treatment  Rate Pretreatment 

Counts 7 DAT 15 DAT 29 DAT 44 DAT 
Flagship 2 oz per 100 gal 21.2 25.9 (55) 36.7 (36) 20.7 (63) 22.6 (66) 
Flagship 4 oz per 100 gal 25.4 16.6 (76) 22.8 (67) 9.1 (87) 15.6 (81) 
Orthene TTO 8 oz per 100 gal 24.0 12.1 (81) 21.9 (66) 20.1 (69) 10.7 (86) 
Safari drench 12 oz/acre 3.9 8.1 (24) 10.9 (0) 10.9 (0) 24.0 (0) 
Safari drench 24 oz/acre 5.1 16.2 (0) 22.3 (0) 22.7 (0) 41.8 (0) 
Safari foliar 4 oz per 100 gal 11.4 20.7 (32) 39.7 (0) 39.0 (0) 57.9 (0) 
Safari foliar 8 oz per 100 gal 11.8 14.0 (56) 20.3 (36) 16.2 (48) 28.7 (23) 
Talus 40SC 21.5 fl oz per 100 gal 5.3 13.8 (4) 8.6 (40) 2.1 (85) 4.7 (72) 
TriStar 70WSP 112 g per 100 gal 20.3 24.1 (56) 30.6 (44) 33.8 (37) 29.5 (54) 
TriStar 70WSP 224 g per 100 gal 16.1 14.7 (66) 41.5 (4) 59.8 (0) 42.3 (17) 
Untreated 
Control --- 16.2 43.6 (0) 43.5 (0) 43.1 (0) 51.0 (0) 
* Note: outlier data point in Flagship 4 oz per 100 gallon rate was removed. This bush started with 348 scale in the 
initial count, an amount far greater than any other plant. 
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Florida Red Scale. Ludwig investigated whether four neonicotinoids (Celero, Flagship, Safari 
and TriStar) have activity on Florida Red Scale (Chrysomphalus aonidum) infesting Dwarf 
Buford Holly (Ilex cornuta 'Burfordii Nana'). During the course of this research, the average 
daily temperatures decreased which may have contributed to the increased mortality observed in 
all the treatments throughout the experiment. None of the treatments provided statistically or 
biologically significant mortality on this scale species at 32 or 43 days after treatment. Only the 
standard, Orthene provided statistically significant mortality for both small and large nymphs, 
but only 72% and 32% mortality was achieved respectively. More research is needed to 
determine viable product choices for Florida Red Scale. 
 

Table 10. Efficacy on Florida Red Scale on Dwarf Buford Holly, Ludwig, TX, 2005. 
   Population Averages (Henderson’s Percent Control) 
Stage Treatment  Rate Pretreatment 

Counts 7 DAT 15 DAT 29 DAT 
Celero 16WSG 4 oz per 100 gal 50.0 39.2 cd  (0) 27.2 a  (0) 60.3 ab  (0) 
Flagship 2 oz per 100 gal 50.0 69.6 a  (0) 27.2 a  (0) 56.3 ab  (0) 
Flagship 4 oz per 100 gal 50.0 59.2 ab  (0) 12.8 a  (0) 81.9 a  (0) 
Orthene TTO 8 oz per 100 gal 50.0 72.0 a  (0) 37.6 a  (0) 57.6 ab  (0) 
Safari drench 12 oz/acre 50.0 61.6 ab  (0) 24.8 a  (0) 58.8 ab  (0) 
Safari drench 24 oz/acre 50.0 44.0 bcd  (0) 20.0 a  (0) 60.7 ab  (0) 
Safari foliar 4 oz per 100 gal 50.0 60.8 ab  (0) 16.0 a  (0) 71.8 ab  (0) 
Safari foliar 8 oz per 100 gal 50.0 47.2 bcd  (0) 14.4 a  (0) 72.9 ab  (0) 
TriStar 30SG 112 g per 100 gal 50.0 44.0 bcd  (0) 35.2 a  (0) 61.8 ab  (0) 
TriStar 30SG 224 g per 100 gal 50.0 56.0 abc  (0) 23.2 a  (0) 54.7 ab  (0) 

Small 
Nymphs 

Untreated 
Control --- 50.0 31.2 d  (0) 8.8 a  (0) 49.5 b  (0) 
Celero 16WSG 4 oz per 100 gal 0.0 4.0 c   36.0 a   53.7 a   
Flagship 2 oz per 100 gal 0.0 6.4 bc   18.4 ab   43.2 a   
Flagship 4 oz per 100 gal 0.0 13.6 bc   11.2 b   55.1 a   
Orthene TTO 8 oz per 100 gal 0.0 32.0 a   18.4 ab   64.0 a   
Safari drench 12 oz/acre 0.0 9.6 bc   25.6 ab   56.5 a   
Safari drench 24 oz/acre 0.0 20.0 ab   19.2 ab   67.7 a   
Safari foliar 4 oz per 100 gal 0.0 12.0 bc   12.0 b   56.1 a   
Safari foliar 8 oz per 100 gal 0.0 7.2 bc   14.4 ab   62.4 a   
TriStar 30SG 112 g per 100 gal 0.0 7.2 bc   18.4 ab   57.5 a   
TriStar 30SG 224 g per 100 gal 0.0 9.6 bc   25.6 ab   55.0 a   

Large 
Nymphs 

Untreated 
Control --- 0.0 7.2 bc   11.2 b   47.3 a   
Celero 16WSG 4 oz per 100 gal 50.0 43.2 (0) 63.2 (0) 114.0 (0) 
Flagship 2 oz per 100 gal 50.0 76.0 (0) 45.6 (0) 99.6 (0) 
Flagship 4 oz per 100 gal 50.0 72.8 (0) 24.0 (0) 137.0 (0) 
Orthene TTO 8 oz per 100 gal 50.0 104.0 (0) 56.0 (0) 121.6 (0) 
Safari drench 12 oz/acre 50.0 71.2 (0) 50.4 (0) 115.4 (0) 
Safari drench 24 oz/acre 50.0 64.0 (0) 39.2 (0) 128.4 (0) 
Safari foliar 4 oz per 100 gal 50.0 72.8 (0) 28.0 (0) 127.9 (0) 
Safari foliar 8 oz per 100 gal 50.0 54.4 (0) 28.8 (0) 135.2 (0) 
TriStar 30SG 112 g per 100 gal 50.0 51.2 (0) 53.6 (0) 119.3 (0) 
TriStar 30SG 224 g per 100 gal 50.0 65.6 (0) 48.8 (0) 109.8 (0) 

Total 

Untreated 
Control --- 50.0 38.4 (0) 20.0 (0) 96.8 (0) 
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Oystershell Scale. In two trials on Oystershell scale, Nielsen (Tables 10 & 11) demonstrated that 
drench applications of Safari 20SG and foliar applications of Talus 40SC provided great control 
of this pest on Tree Lilac (Syringa sp.) and Carolina silverbell (Halesia carolina var. Carolina). 
TriStar 70WSP also provided good control when applied foliarly to Carolina silverbell. The other 
products tested, Flagship 25WP, foliar Safair 20SG, and Orthene TTO 97 provided little to no 
control. 
 
 

Table 11. Efficacy on Oystershell Scale on Tree Lilac ‘Sensation’, Nielsen, OH, 2005. 

 
Treatment  Rate (Number of applications) No. Live Females in a 5 min 

Search* 
Percent Control 

Flagship 25WP 2.0 oz/100 gal (2) 4 27 
Flagship 25WP 4.0 oz/100 gal (2) 7 0 
Safari 20SG 4.0 oz/100 gal (2) 7 0 
Safari 20SG 8.0 oz/100 gal (2) 5 9 
Safari 20SG – Drench 3 g/ft of tree height 0.67 88 
Safari 20SG – Drench 6 g/ft of tree height 0.25 95 
Talus 40SC 21.5 fl oz/100 gal (2) 0.25 95 
TriStar 70WSP 48 g/100 gal (2) 4.3 22 
TriStar 70WSP 96 g/100 gal (2) 7.5 0 
Orthene 97 8.0 oz/100 gal (2) 3 45 
Untreated check - 5.5 - 
* Two evaluators, so this equates to a 10 minute search/sample. 
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Table 12. Efficacy on Oystershell Scale on Carolina Silverbell, Nielsen, OH, 2005. 

 
Treatment  Rate (Number of applications) No. Females with Eggs/m Percent Control 
Flagship 25WP 2.0 oz/100 gal (2) 11 21 
Flagship 25WP 4.0 oz/100 gal (2) 8 43 
Safari 20SG 4.0 oz/100 gal (2) 23 0 
Safari 20SG 8.0 oz/100 gal (2) 55 0 
Safari 20SG – Drench 3 g/ft of tree height 0 100 
Safari 20SG – Drench 6 g/ft of tree height 0 100 
Talus 40SC 21.5 fl oz/100 gal (2) 0 100 
TriStar 70WSP 48 g/100 gal (2) 20 0 
TriStar 70WSP 96 g/100 gal (2) 2* 86 
Orthene 97 8.0 oz/100 gal (2) 10 26 
Untreated check - 14 - 
* Many dead nymphs. 
 
 

Comparative Efficacy on Cushion  Scale 
 
Cushion scale species are not as common as the other scale species tested in this program. They 
are a unique group and, unlike other scale species, adults are able to move around. 
 
Cottony Cushion Scale. In a single test of Safari, TriStar, Celero and Orthene for control of 
cottony cushion scale (Icerya purchasi) on cleyera (Ternstroemeria sp.), no statistically 
significant differences were observed until 21 DAT (Table 1). At this date, TriStar and Orthene 
provided good control. 
 
Table 13. Efficacy on Cottony Cushion Scale on Cleyera, Ludwig, TX, 2005. 
 
  Population Averages (Henderson’s Percent Control) 
Treatment  Rate Pretreatment 

counts 
9 DAT 

(Visual) 
16 DAT 
(Visual) 

21 DAT 
(Microscope) 

Safari 20SG 4 oz 156.5 a  97.5 a (42) 64.8 a (57) 100.8 a (69) 
Safari 20SG 8 oz 170.0 a  158.5 a (13) 221.0 a (0) 259.3 a (26) 
Safari 20SG – Drench 12 oz 101.0 a  155.7 a (0) 190.3 a (0) 346.7 a (0) 
Safari 20SG – Drench 24 oz 190.8 a  216.3 a (0) 125.0 a (32) 205.5 ab (47) 
TriStar 30SG 112 g 132.8 a  115.0 a (19) 84.0 a (34) 58.8 bc (78) 
TriStar 30SG 124 oz 111.8 a  155.0 a (0) 121.5 a (0) 30.3 cd (87) 
Celero 4 oz 197.3 a  210.0 a (0) 210.5 a (0) 209.3 ab (48) 
Orthene TTO 97 8 oz 403.0 a  330.0 a (23) 200.0 a (48) 80.0 d (90) 
Untreated  160.5 a  171.5 a (0) 154.0 a (0) 328.8 a (0) 
* Letters after numbers are based on separation of average number of scale on 5 plants. See trial report in Appendix 
3 for statistical separation details. 
 
 



 

  16  

Comparative Efficacy on Mealybug 
 
Citrus Mealybug. In a study conducted by Oetting for control of citrus mealybug (Planococcus 
citri) on coleus (Coleus sp.),  most of the tested products provided good to excellent control by 6 
weeks after the initial treatment. Those that exhibited excellent control 2 weeks after application 
included Facin at both 0.25% and 0.5%, Safari drenched at 24 oz per 100 gal, TriStar at 96 oz 
per 100 gal, and Orthene at 10.5 oz per 100 gal. 
 
Table 14. Efficacy on Citrus Mealybug on Coleus - 1, Ludwig, TX, 2004. 
 
 Population Averages (Henderson’s Percent Control) 
Treatment  (Rate) 0 DAT 6 DAT 13 DAT 21 DAT 28 DAT 
Talus 40SC (21.5 fl oz) 22.8 17.8 abc (21) 27.3 ab (0) 13.8 ab (45) 5.5 b (88) 
Talus 40SC (43 fl oz) 10.5 12.0 abcd (0) 23.8 abc (0) 6.8 bc (42) 6.5 bc (68) 
Talus 40SC (86 fl oz) 16.5 24.3 abcd (0) 22.8 bcd (0) 1.0 cde (94) 1.8 bc (95) 
Safari (12 oz / 100 gal) - Drench 21.5 16.5 abcd (22) 11.3 cdef (24) 3.0 cde (87) 0.0 c (100) 
Safari (24 oz / 100 gal) - Drench  17.8 10.8 abcd (38) 2.3 cdefg (81) 1.5 cde (92) 0.3 c (99) 
Safari (48 oz / 100 gal) - Drench 11.3 5.5 cd (50) 1.5 defg (81) 0.5 de (96) 0.0 c (100) 
Distance (8 oz / 100 gal) 27.0 41.3 ab (0) 57.8 ab (0) 68.3 a (0) 70.0 a (0) 
Distance (16 oz / 100 gal) 16.0 37.3 a (0) 58.3 a (0) 58.8 a (0) 62.8 a (0) 
Distance (32 oz / 100 gal) 17.0 9.0 bcd (46) 3.3 cdefg (72) 0.0 e (100) 0.0 c (100) 
Flagship (2 oz / 100 gal) 27.8 14.5 abcd (47) 9.0 bcd (53) 0.8 cde (98) 0.8 bc (99) 
Flagship (4 oz / 100 gal) 28.3 5.8 cd (79) 1.3 efg (94) 0.3 e (99) 0.0 c (100) 
Flagship (8 oz / 100 gal) 30.8 4.3 cd (86) 0.5 fg (98) 0.0 e (100) 0.0 c (100) 
TriStar 70WSP (32 g / 100 gal) 11.8 4.0 cd (65) 3.0 cdefg (63) 0.8 cde (94) 0.0 c (100) 
TriStar 70WSP (64 g / 100 gal) 15.0 3.0 cd (80) 1.0 defg (90) 0.0 e (100) 0.0 c (100) 
TriStar 70WSP (128 g / 100 gal) 21.8 1.3 d (94) 0.0 g (100) 0.3 e (99) 0.0 c (100) 
Untreated  27.8 27.3 abcd (0) 19.0 bcde (0) 30.5 bcd (0) 54.0 a (0) 
* Letters after numbers are based on separation of average number of mealybug on the same 2 inches of stem. See 
trial report in Appendix 3 for statistical separation details. 
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Table 15. Efficacy on Citrus Mealybug on Coleus - 2, Ludwig, TX, 2004. 
 
 Population Averages (Henderson’s Percent Control) 
Treatment  (Rate) 0 DAT 17 DAT 22 DAT 28 DAT 
Talus 40SC (21.5 fl oz) 19.0 18.5 abc (37) 0.3 ab (99) 0.3 ab (99) 
Talus 40SC (43 fl oz) 33.5 21.3 abcd (59) 3.8 abc (94) 0.8 bc (99) 
Talus 40SC (86 fl oz) 43.3 39.3 abcd (42) 4.3 bcd (95) 3.8 cde (95) 
Safari (12 oz / 100 gal) - Drench 47.3 34.3 abcd (53) 0.0 cdef (100) 0.0 cde (100) 
Safari (24 oz / 100 gal) - Drench  37.8 24.5 abcd (58) 0.3 cdefg (100) 0.3 cde (100) 
Safari (48 oz / 100 gal) - Drench 27.8 41.5 cd (4) 1.0 defg (98) 1.5 de (97) 
Distance (8 oz / 100 gal) 135.0 74.8 ab (64) 16.8 ab (93) 7.3 a (97) 
Distance (16 oz / 100 gal) 24.3 11.0 a (71) 4.8 a (90) 1.5 a (96) 
Distance (32 oz / 100 gal) 19.8 14.8 bcd (52) 2.8 cdefg (93) 6.3 e (82) 
Flagship (2 oz / 100 gal) 53.3 18.5 abcd (78) 3.0 bcd (97) 2.5 cde (97) 
Flagship (4 oz / 100 gal) 41.8 10.3 cd (84) 0.5 efg (99) 0.0 e (100) 
Flagship (8 oz / 100 gal) 25.5 37.3 cd (6) 9.0 fg (81) 5.0 e (89) 
TriStar 70WSP (32 g / 100 gal) 28.0 17.0 cd (61) 0.3 cdefg (100) 0.0 cde (100) 
TriStar 70WSP (64 g / 100 gal) 19.0 14.0 cd (53) 0.3 defg (99) 0.0 e (100) 
TriStar 70WSP (128 g / 100 gal) 28.5 16.8 d (62) 0.3 g (100) 0.0 e (100) 
Untreated  26.0 40.5 abcd (0) 49.0 bcde (0) 45.8 bcd (0) 
* Letters after numbers are based on separation of average number of mealybug on the same 10 leaves throughout 
the experiment. See trial report in Appendix 3 for statistical separation details. 
 
 
Table 16. Efficacy on Citrus Mealybug on Coleus, Oetting, GA, 2005. 
 
  Percent Control (Henderson’s) 

Treatment Rate (per 
100 gal) 

Pre Treatment 
Rating Week 2 Week 3 Week 4 Week 5 Week 6 

Aria (flonicamid) 60 g 2.6 cde 37 ab 72 bcde 88 cdef 89 def 89 e 
Aria (flonicamid) 120 g 4.3 abcde 81 bcde 93 def 100 f 98 f 99 e 
Facin 0.25% 2.4 de 96 e 82 bc 84 bc 79 b 80 bc 
Facin 0.50% 3.8 abcde 93 de 81 b 88 bcd 91 cd 87 bc 
Flagship (thiamethoxam) 2 oz 2.4 de 52 bcd 91 ef 93 def 87 cdef 92 e 
Flagship (thiamethoxam) 4 oz 3.8 abcde 79 bcde 86 cdef 96 def 97 ef 98 e 
Safari (dinotefuran) 4 oz 3.1 cde 65 bcde 73 bc 81 bcde 85 cde 81 cd 
Safari (dinotefuran) 8 oz 2.9 cde 46 ab 73 bcd 71 b 77 bc 67 b 
Safari (dinotefuran) – drench 12 oz 4.5 abcd 68 abc 96 f 96 def 97 ef 100 e 
Safari (dinotefuran) - drench 24 oz 2.8 cde 94 e 94 f 97 f 98 f 100 e 
Talus (buprofezin) 21.5 oz 3.7 bcde 67 bcde 83 bcdef 95 def 98 f 99 e 
Talus (buprofezin) 43 oz 2.1 e 49 bcde 80 cdef 84 cdef 95 f 97 e 
TriStar (acetamiprid) 48 oz 5.9 ab 86 bcde 95 def 95 cdef 98 ef 97 e 
TriStar (acetamiprid) 96 oz 4.8 abc 92 de 96 f 97 ef 96 def 95 de 
Orthene (acephate) 10.5 oz 6.1 a 92 cde 96 def 98 ef 98 ef 97 e 
Untreated  2.1 e 0 a 0 a 0 a 0 a 0 a 
Untreated (Population Rating)  2.1 10.2 16.6 20.8 28.5 38.7 

* Letters after numbers are based on separation of raw whole plant population rating. See trial report in Appendix 3 
for statistical separation details. 
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Madeira Mealybug. In a single trial conducted by Oetting to control Madeira mealybug 
(Phenacoccus madeiresis) on coleus (Coleus sp.), Talus at 21.5 and 43 oz per 100 gal, TriStar at 
48 oz + Capsil at 6 oz per 100 gal, and Orthene at 10.5 oz per 100 gal provided the best control 
by 6 weeks after initial application. However, products did not begin to provide good to excellent 
control until 3 weeks after initial applications. The addition of Capsil at 6 oz enhanced the level 
of control of both Safari at 4 oz and TriStar at 48 oz.  
 
Table 17. Efficacy on Madeira Mealybug on Coleus, Oetting, GA, 2005. 
 
  Percent Control (Henderson’s) 

Treatment Rate (per 
100 gal) 

Pre Treatment 
Rating Week 2 Week 3 Week 4 Week 5 Week 6 

Facin  0.25% 12.3 ab 26 abc 42 bc 54 bc 50 bc 55 bc 
Facin 0.50% 12.9 ab 1 a 39 bc 47 bc 62 cd 75 cd 
Safari (dinotefuran) 4 oz 4.8 d 46 a 65 bc 70 bc 80 cde 71 bc 
Safari (dinotefuran) +Capsil 4 oz +6 oz 9.6 abc 62 abc 62 bc 90 cd 91 def 82 cd 
Talus (buprofezin) 21.5 oz 13.5 a 29 bcd 90 d 95 d 98 f 98 d 
Talus (buprofezin) 43 oz 8.7 bcd 62 bcd 82 cd 97 d 96 ef 98 d 
TriStar (acetamiprid) 48 oz 7.0 cd 55 abc 34 a 49 a 57 ab 57 ab 
TriStar (acetamiprid) 96 oz 6.0 cd 19 a 42 bc 57 bc 58 bc 42 ab 
TriStar (acetamiprid) +Capsil 48 oz+6 oz 7.4 cd 53 cd 77 cd 61 cd 95 ef 93 d 
Orthene (acephate) 10.5 oz 7.1 cd 78 d 93 d 100 d 100 f 99 d 
Untreated   6.4 cd 0 a 0 a 0 a 0 a 0 a 
Untreated (Population Rating)  6.4 16.8 13.3 12.3 16.2 15.3 

* Letters after numbers are based on separation of raw whole plant population rating. See trial report in Appendix 3 
for statistical separation details. 
 
 
 
Mexican Mealybug. In a single trial conducted by Smitley & Davis, all products tested provided 
good to excellent control starting 17 days after initial applications with excellent control 
continuing through the end of the experiment at 38 days after initial applications. 
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Table 18. Efficacy on Mexican Mealybug on Marigold, Smitley & Davis, MI, 2005 
 

  Henderson’s Percent Control 

Treatment Rate Pre Treatment 
Count 7 DAT 17 DAT 25 DAT 33 DAT 38 DAT 

Aria 50SG 60 g 21.0 90 93 100 100 100 
Aria 50SG 120 g 17.3 91 95 98 100 100 
Flagship 25WP 2 oz 17.0 0 81 99 100 93 
Flagship 25WP 4 oz 16.2 68 95 100 100 100 
Safari 20SG 4 oz 18.7 71 98 99 100 100 
Safari 20SG 8 oz 15.8 49 93 99 100 100 
Safari 20SG - Drench 12 oz 17.8 70 84 95 96 100 
Safari 20SG - Drench 24 oz 17.2 27 80 97 100 99 
Talus 40SC 18 fl oz 19.7 10 66 98 99 99 
TriStar 30SG 112 g 18.5 56 90 98 97 97 
TriStar 30SG 224 g 17.5 80 83 99 89 96 
Orthene 97 1 lb 16.0 95 100 100 100 100 
Untreated  20.5 0 0 0 0 0 
Untreated (Population 
Average)  20.5 105.3 221.0 240.3 323.8 489.8 

*B-1956 surfactant mixed with Flagship, Safari, TriStar and Orthene foliar applications. 
 
 
Phormium Mealybug. In one trial with Phormium mealybug (Balanococcus diminutus) on New 
Zealand flax ‘Dazler’ (Phormium tenax), both adults and nymphs were assessed. Very few adults 
were observed, so the remaining discussion will be on total live counts. Flagship 25WG applied 
as a foliar spray provided good to great control from 8 DAT to 43 DAT. Precise, commonly used 
for this pest, only provided approximately 50% control 4 and 6 weeks after treatment. Safari 
20SG provided excellent control (>95%) at 4 and 6 weeks after treatment with the exception of 
Safari 20SG drenched at 24 oz per 100 gallon at 6 WAT, which due to a single outlier data point. 
TriStar 70WSP exhibited good to excellent control throughout this experiment. 
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Table 19. Efficacy on Phormium Mealybug on New Zealand Flax, Bethke, CA, 2005. 
 
   Population Averages (Henderson’s Percent Control) 
Scale 
Stage Treatment  

Rate per 
100 gal 

Pre-treatment 
counts 8 DAT  15 DAT 29 DAT 43 DAT 

Flagship 25WG 2 oz 41.0 a  10.7 (83) 0.3 (99) 13.2 (85) 0.5 (98) 
Flagship 25WG 4 oz 45.5 a  0.0 (100) 1.2 (98) 0.5 (99) 0.0 (100) 

Precise 1 tbs per 
pot 36.7 a  33.5 (40) 77.0 (0) 33.7 (57) 14.8 (42) 

Safari 20SG 4 oz 30.7 a  14.5 (69) 15.7 (67) 0.0 (100) 0.2 (99) 
Safari 20SG 8 oz 9.5 a  23.5 (0) 1.3 (91) 0.0 (100) 0.0 (100) 
Safari 20SG – 
Drench 

12 oz 
22.5 a  6.3 (82) 0.8 (98) 0.2 (100) 0.7 (96) 

Safari 20SG – 
Drench 

24 oz 
15.8 a  23.8 (1) 19.2 (21) 1.2 (97) 6.7 (40) 

TriStar 70WSP 4 oz 37.5 a  4.7 (92) 2.2 (96) 0.0 (100) 1.2 (96) 
TriStar 70WSP 8 oz 42.7 a  11.3 (83) 1.7 (97) 0.0 (100) 1.5 (95) 

Live 
Nymphs 

Untreated  33.2 a  50.7 (0) 50.7 (0) 70.7 (0) 23.3 (0) 
Flagship 25WG 2 oz 1.0 a  0.0 (100) 29.7 (0) 0.0 (100) 0.0 (100) 
Flagship 25WG 4 oz 2.0 a  0.0 (100) 18.8 (0) 0.0 (100) 0.0 (100) 

Precise 1 tbs per 
pot 3.0 a  1.7 (76) 10.3 (0) 5.7 (0) 1.3 (92) 

Safari 20SG 4 oz 3.0 a  0.5 (93) 11.2 (0) 0.0 (100) 0.2 (99) 
Safari 20SG 8 oz 1.3 a  0.2 (95) 15.0 (0) 0.0 (100) 0.2 (98) 
Safari 20SG – 
Drench 

12 oz 
4.2 a  0.2 (98) 11.8 (0) 0.0 (100) 0.0 (100) 

Safari 20SG – 
Drench 

24 oz 
0.5 a  0.2 (85) 7.5 (0) 0.0 (100) 0.3 (88) 

TriStar 70WSP 4 oz 1.2 a  0.0 (100) 9.2 (0) 0.7 (0) 0.5 (93) 
TriStar 70WSP 8 oz 0.3 a  0.7 (13) 3.7 (0) 0.0 (100) 0.0 (100) 

Live 
Adults 

Untreated  1.2 a  2.7 (0) 2.7 (0) 0.3 (0) 6.7 (0) 
Flagship 25WG 2 oz 42.0 a  10.7 cd (84) 30.0 bc (54) 13.2 c (85) 0.5 d (99) 
Flagship 25WG 4 oz 47.5 a  0.0 d (100) 20.0 c (73) 0.5 c (99) 0.0 d (100) 

Precise 1 tbs per 
pot 39.7 a  35.2 ab (43) 87.3 a (0) 39.3 b (52) 16.2 b (53) 

Safari 20SG 4 oz 33.7 a  15.0 bcd (71) 26.8 bc (49) 0.0 c (100) 0.3 d (99) 
Safari 20SG 8 oz 10.8 a  23.7 bc (0) 16.3 c (3) 0.0 c (100) 0.2 d (98) 
Safari 20SG – 
Drench 

12 oz 
26.7 a  6.5 cd (84) 12.7 c (69) 0.2 c (100) 0.7 d (97) 

Safari 20SG – 
Drench 

24 oz 
16.3 a  24.0 bc (5) 26.7 abc (0) 1.2 c (97) 7.0 bc (51) 

TriStar 70WSP 4 oz 38.7 a  4.7 cd (92) 11.3 c (81) 0.7 c (99) 1.7 d (95) 
TriStar 70WSP 8 oz 43.0 a  12.0 cd (82) 5.3 c (92) 0.0 c (100) 1.5 cd (96) 

Total 
Live 

Untreated  34.3 a  53.3 a (0) 53.3 ab (0) 71.0 a (0) 30.0 a (0) 
* Letters after numbers are based on separation of average number of scale on 5 plants. See trial report in Appendix 
3 for statistical separation details. 
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Efficacy Summary by Active Ingredient 
 
Flagship 25WP. Flagship at both rates provided excellent efficacy on elongate hemlock scale 
and cryptomeria scale, mediocre to good efficacy on cottony maple scale, and poor efficacy on 
oystershell scale (Tables 11, 2, 9 and 10). On Florida wax scale, overall efficacy was excellent 
although mixed results were obtained in 3 trials, with good efficacy on nymphs and excellent 
efficacy on adults at both rates in one trial, minimal impact on nymphs and excellent efficacy on 
adults at both rates in another trial, and minimal impact on adults and excellent efficacy on 
nymphs at the higher rate in a third trial (Tables 6-8). Better control of Fletcher scale was 
obtained with banded vs. foliar application (Table 5). Euonymus scale control was mediocre in a 
2004 trial and comparable or better than Orthene in 2005 (Tables 3-4). Flagship at both rates 
provided good to excellent efficacy on citrus mealybug and Mexican mealybug (Tables 12 and 
14). 
 
Safari 20SG. Safari at both rates foliar or drench provided excellent efficacy on elongate 
hemlock scale and cryptomeria scale, mediocre to good efficacy on Fletcher scale, and poor 
efficacy on cottony cushion scale and Euonymus scale (Tables 11, ?, 1, 3 and 4). On oystershell 
scale, Safari at both rates provided excellent efficacy when applied as drench but poor efficacy 
when applied foliar (Tables 9-10). Cottony maple scale efficacy was poor to mediocre with foliar 
and none to poor with drench application (Table 2). Safari at both rates provided good efficacy 
on Madeira mealybug when applied foliar and excellent efficacy on Mexican mealybug applied 
foliar or drench (Tables 13 and 14). On citrus mealybug, drench performed better than foliar 
application (Table 12). 
 
Talus 40SC. Talus at 21.5 fl oz/100gal provided excellent efficacy on elongate hemlock scale, 
cryptomeria scale and oystershell scale (Tables 11, 9 and 10). Good efficacy was obtained on 
Fletcher scale and Euonymus scale (Tables 5, 3 and 4). It provided poor efficacy on Florida wax 
scale and cottony maple scale (Tables 6-8 and 2). Talus provided excellent efficacy on Madeira 
mealybug, citrus mealybug and Mexican mealybug (Tables 12-14). 
 
TriStar 70WSP. TriStar at both rates provided excellent efficacy on elongate hemlock scale and 
cryptomeria scale (Table 11). On Florida wax scale, overall efficacy was excellent although 
mixed results were obtained in 3 trials, with good efficacy on nymphs and excellent efficacy on 
adults at both rates in one trial, minimal impact on nymphs and excellent efficacy on adults at 
both rates in another trial, and minimal impact on adults and excellent efficacy on nymphs in a 
third trial (Tables 6-8). Good efficacy on Fletcher scale was obtained with the higher rate and on 
cottony cushion scale with both rates (Tables 5 and 1). Efficacy was generally none to mediocre 
on Euonymus scale, cottony maple scale and oystershell scale (Tables 3, 4, 2, 9 and 10). Both 
rates of TriStar provided excellent efficacy on citrus mealybug and Mexican mealybug (Tables 
12 and 14). A trial on Madeira mealybug showed excellent control when TriStar was mixed with 
Capsil surfactant and poor control without Capsil (Table 13). 
 
BYI 8330. BYI 8330 at 20 fl oz/100 gal provided some reduction in Euonymus scale counts on 
winged burning bush in one trial (Table 3).  
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Celero 16WSG. Celero at 4 oz/100gal provided poor efficacy on cottony cushion scale and 
mixed results in 3 trials on Florida wax scale with minimal to excellent efficacy on nymphs and 
adults (Tables 1, 6-8).  
 
Discus. In one yew trial, Discus foliar provided good efficacy on Fletcher scale (Table 5).  
 
Distance 0.86E. Distance at 32 oz/100 gal provided poor efficacy on Fletcher scale but good 
efficacy on Euonymus scale (Tables 5 and 3).  
 
Facin. Facin provided good efficacy on Madeira mealybug at 0.5 % rate and excellent efficacy 
on citrus mealybug at 0.25 and 0.5 % rates (Tables 12 and 13). 
 
Please see Table 15 for a list of all researchable studies and the summary of trials conducted in 
2005. 
 
 

Phytotoxicity 
 
No phytotoxicity was observed with any treatments by any researcher with the exception of 
Precise on Phormium (Phormium tenax). 
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Table 20. Summary of Efficacy By Product 
Note: Table entries are sorted by crop Latin name. Only those trials received by 6/23/2006 are included in the table below. 

Pest Crop 

PR # 

Product 

Common Name Latin Name 
Common 
Name Latin Name 

Production 
Site Researcher(s) Results Summary 

25083 Aria 50SG Citrus Mealybug Planococcus 
citri 

Flamenettle Coleus sp. Greenhouse Oetting Excellent efficacy at 120g per 100 
gal 

24898 Aria 50SG Mexican 
Mealybug 

Phenacoccus 
gossypii 

Marigold Tagetes 
patula 

Greenhouse Davis & 
Smitley 

Excellent efficacy at 60 g and 120 g 
per 100 gal 

25149 BYI 8330 Euonymus Scale Unaspis 
euonymi 

Winged 
burning bush 

Euonymus 
alata 

Field Container Freiberger Some reduction in scale counts at 20 
fl oz per 100 gal 

25731 Celero 
16WSG 

Cottony Cushion 
Scale 

Icerya purchasi Cleyera Ternstroemia 
gymnanthera 

Greenhouse Ludwig Poor efficacy at 4 oz per 100 gallon 
rate 

25729 Celero 
16WSG 

Florida Wax Scale Ceroplastes 
floridensis 

Holly, Dwarf 
Buford 

Ilex cornuta 
'bufordii 
nana' 

Field Container Ludwig Minimal impact on nymphs; 
excellent efficacy on adults by 56 
DAT at 4 oz per 100 gal 

25729 Celero 
16WSG 

Florida Wax Scale Ceroplastes 
floridensis 

Holly, 
‘China Doll’ 

Ilex cornuta 
'bufordii 
nana' 

Field Container Ludwig Minimal impact on adults; some 
efficacy on nymphs at 14 DAT at 4 
oz per 100 gal 

25773 Celero 
16WSG 

Florida Wax Scale Ceroplastes 
floridensis 

Indian 
Hawthorn 

Rhaphiolepis 
indica 

Field Container Ludwig By 41 DAT, excellent efficacy on 
nymphs and on adults at 4 oz per 
100 gal 

25165 Discus Fletcher Scale Lecanium 
fletcheri 

Yew Taxus media Field Inground Davis & 
Smitley 

Good efficacy 

25164 Distance 
0.86E 

Fletcher Scale Lecanium 
fletcheri 

Yew Taxus media Field Inground Davis & 
Smitley 

Poor efficacy 

25151 Distance 
0.86E 

Euonymus Scale Unaspis 
euonymi 

Winged 
burning bush 

Euonymus 
alata 

Field Container Freiberger Good efficacy at 32 oz per 100 gal; 
lower rates were not effective 

25085 Facin Citrus Mealybug Planococcus 
citri 

Flamenettle Coleus sp. Greenhouse Oetting Excellent efficacy at both 0.25% 
and 0.5% rates 

25068 Facin Madeira Mealybug Phenacoccus 
madeiresis 

Flamenettle Coleus sp. Greenhouse Oetting At 0.5% rate good efficacy, but not 
as good as standards 

25084 Flagship 
25WG 

Citrus Mealybug Planococcus 
citri 

Flamenettle Coleus sp. Greenhouse Oetting Good to excellent efficacy at both 2 
oz and 4 oz per 100 gal from 3 
weeks after treatment 

24897 Flagship 
25WG 

Mexican 
Mealybug 

Phenacoccus 
gossypii 

Marigold Tagetes 
patula 

Greenhouse Davis & 
Smitley 

Good to excellent efficacy by 17 
DAT 
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Pest Crop 

PR # 

Product 

Common Name Latin Name 
Common 
Name Latin Name 

Production 
Site Researcher(s) Results Summary 

25152 Flagship 
25WG 

Euonymus Scale Unaspis 
euonymi 

Winged 
burning bush 

Euonymus 
alata 

Field Container Freiberger 2004: Some reduction in scale 
counts at 4 and 8 oz per 100 gal 
rates 
2005: Efficacy comparable or better 
than Orthene at the 4 oz per 100 gal 
rate 

25132 Flagship 
25WG 

Fletcher Scale Lecanium 
fletcheri 

Yew Taxus media Field Inground Davis & 
Smitley 

Best control achieved with banded 
application 

25771 Flagship 
25WG 

Florida Wax Scale Ceroplastes 
floridensis 

Indian 
Hawthorn 

Rhaphiolepis 
indica 

Field Container Ludwig By 41 DAT, good efficacy on 
nymphs and great efficacy on adults 
at both rates 

25052 Flagship 
25WG 

Florida Wax Scale Ceroplastes 
floridensis 

Holly, Dwarf 
Buford 

Ilex cornuta 
'bufordii 
nana' 

Field Container Ludwig Minimal impact on nymphs; 
excellent efficacy on adults by 56 
DAT at both 2 and 4 oz per 100 gal 

25052 Flagship 
25WG 

Florida Wax Scale Ceroplastes 
floridensis 

Holly, 
‘China Doll’ 

Ilex cornuta 
'bufordii 
nana' 

Field Container Ludwig Minimal impact on adults; great 
efficacy on nymphs at 14 DAT at 4 
oz per 100 gal 

25314 Flagship 
25WP 

Elongate Hemlock 
Scale and 
Cryptomeria Scale 

Fiorinia externa Frasier Fir Abies fraseri Field Inground Cowles Excellent efficacy 

25133 Flagship 
25WG 

Oystershell Scale Lepidosaphes 
ulmi 

Tree Lilac, 
‘Sensation’ 

Syringa 
vulgaris 

Field Inground Nielsen Poor efficacy 

25134 Flagship 
25WG 

Oystershell Scale Lepidosaphes 
ulmi 

Carolina 
Silverbell 

Halesia 
carolina 

Field Inground Nielsen Poor efficacy 

25444 Flagship 
25WG 

Cottony Maple 
Scale 

Pulvinaria 
innumerabilis 

Silver Maple Acer 
saccharinum 

Field Inground Davis & 
Smitley 

Mediocre to good efficacy 

25071 Safari 20SG Citrus Mealybug Planococcus 
citri 

Flamenettle Coleus sp. Greenhouse Oetting Drench applications performed 
significantly better than foliar 
applications 

25137 Safari 20SG Mexican 
Mealybug 

Phenacoccus 
gossypii 

Marigold Tagetes 
patula 

Greenhouse Davis & 
Smitley 

Excellent efficacy by 17 DAT with 
foliar, by 25 DAT with drench 
applications 

25065 Safari 20SG Madeira Mealybug Phenacoccus 
madeiresis 

Flamenettle Coleus sp. Greenhouse Oetting With and without Capsil, provided 
good efficacy 

25060 Safari 20SG Cottony Cushion 
Scale 

Icerya purchasi Cleyera Ternstroemia 
gymnanthera 

Greenhouse Ludwig Poor efficacy with both foliar and 
drench applications 

25315 Safari 20SG Elongate Hemlock 
Scale and 
Cryptomeria Scale 

Fiorinia externa Frasier Fir Abies fraseri Field Inground Cowles Excellent efficacy with drenches 
providing 100% control 

25139 Safari 20SG Fletcher Scale Lecanium 
fletcheri 

Yew Taxus media Field Inground Davis & 
Smitley 

Mediocre to good efficacy 
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Pest Crop 

PR # 

Product 

Common Name Latin Name 
Common 
Name Latin Name 

Production 
Site Researcher(s) Results Summary 

25153 Safari 25SG Euonymus Scale Unaspis 
euonymi 

Winged 
burning bush 

Euonymus 
alata 

Field Container Freiberger 2004: Drench rates applied foliarly, 
but no efficacy 
2005: Little to no control with either 
foliar or drench applications 

25140 Safari 25SG Oystershell Scale Lepidosaphes 
ulmi 

Tree Lilac, 
‘Sensation’ 

Syringa 
vulgaris 

Field Inground Nielsen Poor efficacy with foliar, excellent 
efficacy with drench application 

25141 Safari 25SG Oystershell Scale Lepidosaphes 
ulmi 

Carolina 
Silverbell 

Halesia 
carolina 

Field Inground Nielsen No control with foliar, 100 % 
control with drench application 

25445 Safari 25SG Cottony Maple 
Scale 

Pulvinaria 
innumerabilis 

Silver Maple Acer 
saccharinum 

Field Inground Davis & 
Smitley 

Poor to mediocre efficacy with 
foliar, no to poor efficacy with 
drench application 

25070 Talus 40SC Citrus Mealybug Planococcus 
citri 

Flamenettle Coleus sp. Greenhouse Oetting Excellent efficacy from 4 weeks 
after treatment 

25142 Talus 40SC Mexican 
Mealybug 

Phenacoccus 
gossypii 

Marigold Tagetes 
patula 

Greenhouse Davis & 
Smitley 

Excellent efficacy by 25 DAT 

25064 Talus 40SC Madeira Mealybug Phenacoccus 
madeiresis 

Flamenettle Coleus sp. Greenhouse Oetting Both 21.5 an 43 oz per 100 gal 
provided excellent control 

25154 Talus 40SC Euonymus Scale Unaspis 
euonymi 

Winged 
burning bush 

Euonymus 
alata 

Field Container Freiberger 2004: Excellent control 
2005: Efficacy comparable to 
Orthene 

25316 Talus 40SC Elongate Hemlock 
Scale and 
Cryptomeria Scale 

Fiorinia externa Frasier Fir Abies fraseri Field Inground Cowles Excellent efficacy 

25156 Talus 40SC Fletcher Scale Lecanium 
fletcheri 

Yew Taxus media Field Inground Davis & 
Smitley 

Mediocre to good efficacy 

25049 Talus 40SC Florida Wax Scale Ceroplastes 
floridensis 

Holly, 
‘China Doll’ 

Ilex cornuta 
'bufordii 
nana' 

Field Container Ludwig Minimal impact on adults; some 
efficacy on nymphs at 14 DAT at 
21.5 fl oz per 100 gal 

25163 Talus 70WP Fletcher Scale Lecanium 
fletcheri 

Yew Taxus media Field Inground Davis & 
Smitley 

Mediocre to good efficacy 

25144 Talus 40SC Oystershell Scale Lepidosaphes 
ulmi 

Tree Lilac, 
‘Sensation’ 

Syringa 
vulgaris 

Field Inground Nielsen Excellent efficacy 

25143 Talus 40SC Oystershell Scale Lepidosaphes 
ulmi 

Carolina 
Silverbell 

Halesia 
carolina 

Field Inground Nielsen Excellent efficacy 

25446 Talus 40SC Cottony Maple 
Scale 

Pulvinaria 
innumerabilis 

Silver Maple Acer 
saccharinum 

Field Inground Davis & 
Smitley 

Poor efficacy 

25069 TriStar Citrus Mealybug Planococcus 
citri 

Flamenettle Coleus sp. Greenhouse Oetting Excellent efficacy at both rates 

25205 TriStar 
30SG 

Mexican 
Mealybug 

Phenacoccus 
gossypii 

Marigold Tagetes 
patula 

Greenhouse Davis & 
Smitley 

Excellent efficacy by 25 DAT 
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Pest Crop 

PR # 

Product 

Common Name Latin Name 
Common 
Name Latin Name 

Production 
Site Researcher(s) Results Summary 

25063 TriStar Madeira Mealybug Phenacoccus 
madeiresis 

Flamenettle Coleus sp. Greenhouse Oetting Without Capsil poor efficacy; with 
Capsil provided great efficacy 

25117 TriStar Fletcher Scale Lecanium 
fletcheri 

Yew Taxus media Field Inground Davis & 
Smitley 

Good efficacy 

25058 TriStar 
30SG 

Cottony Cushion 
Scale 

Icerya purchasi Cleyera Ternstroemia 
gymnanthera 

Greenhouse Ludwig Good efficacy with 124 oz per 100 
gallon rate almost to the level of 
Orthene TTO 97 standard 

25772 TriStar 
30SG 

Florida Wax Scale Ceroplastes 
floridensis 

Indian 
Hawthorn 

Rhaphiolepis 
indica 

Field Container Ludwig By 41 DAT, excellent efficacy on 
nymphs and adults at both rates 

25219 TriStar 
30SG 

Florida Wax Scale Ceroplastes 
floridensis 

Holly, Dwarf 
Buford 

Ilex cornuta 
'bufordii 
nana' 

Field Container Ludwig Minimal impact on nymphs; 
excellent efficacy on adults by 56 
DAT at both 4 and 8 oz per 100 gal 

25219 TriStar 
30SG 

Florida Wax Scale Ceroplastes 
floridensis 

Holly, 
‘China Doll’ 

Ilex cornuta 
'bufordii 
nana' 

Field Container Ludwig Minimal impact on adults; excellent 
efficacy on nymphs at 28 DAT at 4 
oz and 8 oz per 100 gal 

25317 TriStar 
70WSP 

Elongate Hemlock 
Scale and 
Cryptomeria Scale 

Fiorinia externa Frasier Fir Abies fraseri Field Inground Cowles Excellent efficacy 

25155 TriStar 
70WSP 

Euonymus Scale Unaspis 
euonymi 

Winged 
burning bush 

Euonymus 
alata 

Field Container Freiberger 2004: Some efficacy at 64 g per 100 
gal rate. 
2005: Little efficacy at either rate 

25146 TriStar 
70WSP 

Oystershell Scale Lepidosaphes 
ulmi 

Tree Lilac, 
‘Sensation’ 

Syringa 
vulgaris 

Field Inground Nielsen No to poor efficacy 

25147 TriStar 
70WSP 

Oystershell Scale Lepidosaphes 
ulmi 

Carolina 
Silverbell 

Halesia 
carolina 

Field Inground Nielsen No control at 48 g/100 gal, good 
control at 96 g/100 gal 

25447 TriStar 
30SG 

Cottony Maple 
Scale 

Pulvinaria 
innumerabilis 

Silver Maple Acer 
saccharinum 

Field Inground Davis & 
Smitley 

No to mediocre efficacy 
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Label Suggestions 
Based upon data accumulated through the IR-4 research program in 2004-2005, we suggest that 
companies consider adding the following scale and mealybug species to their current product 
labels: 
 

• Flagship – Elongate hemlock scale, Cryptomeria scale, Florida wax scale, Citrus 
mealybug, Mexican mealybug 

• Safari - Elongate hemlock scale, Cryptomeria scale, Oystershell scale (drench application 
only), Citrus mealybug, Madeira mealybug, Mexican mealybug 

• Talus - Elongate hemlock scale, Cryptomeria scale, Euonymus scale, Madeira mealybug 
• TriStar - Elongate hemlock scale, Cryptomeria scale, Cottony cushion scale, Mexican 

mealybug 
• Aria - Citrus mealybug, Mexican mealybug 
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Appendix 1: Protocols 
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Appendix 2: Contributing Researchers 
 
Dr. Jim Bethke University of California 
 Pest Tech West  
 34920 Orange St.     
 Wildomar, CA. 92595 
 (951)-775-7172 
 
Dr. Rich Cowles Connecticut Agricultural Experiment Station, Valley Lab 
 153 Cook Hill Road 
 P. O. Box 248 
 Windsor, CT 06095-0248 
 860-683-4983 
 
Mr. Tom Freiberger Rutgers University 
 283 Route 539 
 Cream Ridge, NJ 
 609-758-7311 x 19 
 
Dr. Scott Ludwig Texas Cooperative Extension  
 P.O. Box 38  
 Overton, TX 75684 
 903-834-6191 
 
Dr. Dave Nielsen Ohio State University, OARDC 
 Department of Entomology 
 Wooster, OH 44691 
 330-263-3729 
 
Dr. Ron Oetting University of Georgia 
 Department of Entomology 
 Griffin, GA 30223 
 770-412-4714 
 
Dr. Lance Osborne University of Florida - IFAS 
 
 
Dr. Dave Smitley & Terry Davis Michigan State University 
 Department of Entomology 
 Michigan State University 
 East Lansing, MI 48824-1115 
 517-353-9672 
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Appendix 3: Submitted Data Reports 
 
The reports in this Appendix cover multiple PR numbers and are arranged alphabetically by 
mealybug or scale. 
 
These reports can also be found at HTUwww.rutgers.ir4.eduUTH by searching under the mealybug 
efficacy project and the scale efficacy project. 
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