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Table 1. Spray treatments applied to BT transgenic and nontransgenic sweet corn to control lepidopterous pests, Charleston, SC, 2002 – 2006.

Whorl stage Tassel stage

Year and
plant date

Treatment
numbera Material

Active
ingredient/

hectare

Start
date

Sprays/
week

Total
sprays

Material
Active

ingredient/
hectare

Start
date

Sprays/
week

Total
sprays

2002 1 Control - 26 Jul. 2 9 Control - 27 Aug. 2 4

12-Jun 2 SfMNPV 1.235 x 1013 OB 26 Jul. 2 9 HzSNPV 2.47 x 1012 OB 27 Aug. 2 4

3 Neem 11.88 g 26 Jul. 2 9 Neem 11.88 g 27 Aug. 2 3

4 S. riobrave 4.07 x 108 IJ 26 Jul. 2 9
S.

riobravae
4.07 x 108 IJ 27 Aug. 2 3

2003 1 Control - 28-Jun 2 6 Control - 18 Jul. 2 5

13-Jun 2 SfMNPV 2.47 x 1012OB 28-Jun 2 6 HzSNPV 2.47 x 1012OB 18 Jul. 2 5

3 SfMNPV 2.47 x 1012OB 28-Jun 3 8 HzSNPV 2.47 x 1012OB 18 Jul. 3 8

4 Neem 11.88 g 28-Jun 3 8 Neem 11.88 g 18 Jul. 3 8

5 Spinosad 140 g 28-Jun 3 8 Spinosad 140 g 18 Jul. 3 8

2004 1 Control - 14 Jul. 3 9 Control - 8 Aug. 3 10

28-Jun 2 BT 254 g 14 Jul. 3 9 HzSNPV 1.484 x 1012 OB 8 Aug. 3 10

3 SfMNPV 1.235 x 1013 OB 14 Jul. 3 9 HzSNPV 1.484 x 1012 OB 8 Aug. 3 10

4 Spinosad 281.58 g 14 Jul. 3 9 Spinosad 281.58 g 8 Aug. 3 10

5 SfMNPV 1.235 x 1013 OB 14 Jul. 3 9 Spinosad 140 g 8 Aug. 3 10

6 Spinosad 140 g 14 Jul. 3 9 Spinosad 140 g 8 Aug. 3 10

2005 1 Control - 6 Jun. 3 12 Control - 11 Jul. 3 9

25 May 2 Spinosad 140 g 6 Jun. 3 12 Spinosad 140 g 11 Jul. 3 9

3 SfMNPV 1.235 x 1013 OB 6 Jun. 3 12 SfMNPV + 1.235 x 1013 OB 11 Jul. 3 9

HzSNPV 1.482 x 1013 OB 11 Jul.

4 SfMNPV + 1.235 x 1013 OB 6 Jun. 3 12 SfMNPV + 1.235 x 1013 OB 11 Jul. 3 9

Neem 11.88 g 6 Jun. 3 12 Neem 11.88 g 11 Jul.

5 Neem 23.76 g 6 Jun. 3 12 Neem 23.76 g 11 Jul. 3 9

6 Neem 11.88 g 6 Jun. 3 12 Neem 11.88 g 11 Jul. 3 9

2006 1 Control - 19 Jul. 3 6 Control - 8 Aug. 3 9

29-Jun 2 S. feltiae 1.694 x 106 IJ 19 Jul. 3 6 Control - 8 Aug. 3 9

3 SfMNPV 1.235 x 1013 OB 19 Jul. 3 6 SfMNPV + 1.235 x 1013 OB 8 Aug. 3 9

HzSNPV 1.482 x 1013 OB

4 Beauveria 2.446x 1013 19 Jul. 3 6 Beauveria 2.446 x 1013 8 Aug. 3 9

conidia conidia

5 Spinosad 140 g 19 Jul. 3 6 Spinosad 140 g 8 Aug. 3 9

6 Neem 47.52 g 19 Jul. 3 6 Neem 47.52 g 8 Aug. 3 9

aNumber of corresponding treatments as shown in Tables 2–6
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Table 2. Damage to, and populations of lepidopterous larvae on, BT transgenic and nontransgenic (parent) sweet corn treated with biologically based insecticides,
Charleston, SC, 2002.

Whorl Stage Harvest

Genotype, Independent
variable

Treatmenta

Statisticb
Plant

height, cmc
Plants with
larvae, %c

FAW per
plantc

Ears per
samplec

Damaged
ears, %c

FAW per
earc

CEW per
earc

BT 1. Control 86.1 ± 3.9a 100 ± 0.0c 5.29 ± 0.47b 24.5 ± 1.2ab 56.5 ± 6.9 0.02 ± 0.02a 0.08 ± 0.03

2. Viruses 103.2 ± 4.8b 66.7 ± 0.0a 1.33 ± 0.24a 25.5 ± 0.9abc 58.7 ± 14.9 0.09 ± 0.04a 0.17 ± 0.06

3. Neem 82.3 ± 4.4ab 95.8 ± 4.2bc 1.96 ± 0.28a 29.3 ± 2.1c 61.3 ± 7.1 0.18 ± 0.06b 0.21 ± 0.06

4. Nematodes 84.5 ± 4.3a 100 ± 0.0bc 4.79 ± 0.45b 22.5 ± 2.4a 59.2 ± 9.5 0.09 ± 0.03a 0.23 ± 0.21

Parent 1. Control 44.6 ± 6.9a 100 ± 0.0c 4.13 ± 0.76b 2.2 ± 0.9b 91.7 ± 8.3 0.00 ± 0.00a 1.29 ± 0.41

2. Viruses 68.0 ± 13.3b 83.3 ± 6.8a 2.50 ± 0.54a 15.2 ± 3.4a 95.8 ± 4.1 0.06 ± 0.02a 0.68 ± 0.12

3. Neem 64.3 ± 6.1ab 91.7 ± 4.8bc 3.21 ± 0.71a 18.5 ± 2.6a 92.9 ± 4.3 0.26 ± 0.05b 1.28 ± 0.29

4. Nematodes 45.9 ± 5.8a 95.8 ± 4.2bc 3.92 ±0.74b 5.7 ± 3.9b 95.0 ± 5.0 0.06 ± 0.06a 1.15 ± 0.65

Genotype F 53.63 0.03 0.05 87.39 39.27 0.06 29.73

P 0.0001 0.8673 0.8234 0.0001 0.0001 0.8085 0.0001

Treatment F 4.44 13.12 10.63 9.93 0.11 11.94 0.8

P 0.0144 0.0001 0.0002 0.0001 0.9534 0.0001 0.505

Interaction F 1.34 1.92 2.43 3.08 0.08 1.38 0.85

P 0.2879 0.1574 0.094 0.0399 0.9684 0.2673 0.4749

aSee Table 1 for further description of treatments.
bDegrees of freedom = 1, 21 for whorl stage corn genotype, 3, 21 for whorl stage treatment and interaction, 1, 31 for harvest corn genotype, and 3, 31 for harvest
treatment and interaction.
cMeans within corn genotype with the same letter are not significantly different (P > 0.05) by LSD.

Beauveria

S. feltiae

S. riobrave
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Table 3. Damage to, and populations of lepidopterous larvae on, BT transgenic and nontransgenic (parent) sweet corn treated with
biologically based insecticides, Charleston, SC, 2003.

Whorl Stage Harvest

Genotype, Independent
variable

Treatmenta

Statisticb
Plant height,

cmc
Damaged
plants, %c

FAW per
plantc

Ears per
samplec

Damaged
ears, %c

FAW per
earc

CEW per
earc

BT 1. Control 36.9 ± 1.0 17.5 ± 7.5a 0.18 ± 0.08b 24.8 ± 1.5 97.2 ± 1.7b 0.32 ± 0.05b 0.68 ± 0.04b

2. Viruses 2X 37.6 ± 0.4 5.0 ± 2.9a 0.05 ± 0.03a 23.5 ± 1.7 98.0 ± 1.2b 0.29 ± 0.04b 0.61 ± 0.06b

3. Viruses 3X 37.9 ± 1.5 7.5 ± 2.5a 0.05 ± 0.03a 21.8 ± 2.5 94.4 ± 2.8b 0.34 ± 0.10b 0.64 ± 0.16b

4. Neem 35.9 ± 1.4 5.0 ± 5.0a 0.08 ± 0.05ab 24.3 ± 0.9 94.9 ± 2.5b 0.31 ± 0.04b 0.70 ± 0.06b

5. Spinosad 36.8 ± 0.8 0.0 ± 0.0a 0.00 ± 0.00a 24.0 ± 0.7 48.2 ± 11.3a 0.01 ± 0.01a 0.26 ± 0.06a

Parent 1. Control 34.6 ± 1.4 85.0 ± 11.9b 1.05 ± 0.23b 15.5 ± 3.0 100 ± 0.0b 0.13 ± 0.08a 0.85 ± 0.17c

2. Viruses 2X 36.3 ± 1.3 27.5 ± 8.5a 0.20 ± 0.11a 14.0 ± 3.1 100 ± 0.0b 0.01 ± 0.01a 0.43 ±
0.15ab

3. Viruses 3X 37.9 ± 1.5 15.0 ± 9.6a 0.05 ± 0.03a 17.0 ± 1.6 100 ± 0.0b 0.11 ± 0.04a 0.35 ±
0.11ab

4. Neem 37.7 ± 1.8 80.0 ± 9.1b 0.78 ± 0.16b 18.0 ± 3.4 100 ± 0.0b 0.44 ± 0.09b 0.74 ±
0.13bc

5. Spinosad 35.0 ± 1.0 2.5 ± 2.5a 0.00 ± 0.00a 21.3 ± 3.5 94.9 ± 4.0a 0.04 ± 0.03a 0.36 ± 0.06a

Genotype F 1.50 42.45 29.28 33.30 38.63 8.21 0.26

P 0.2317 0.0001 0.0001 0.0001 0.0001 0.0080 0.6133

Treatment F 1.60 13.54 13.77 1.47 15.99 9.26 5.83

P 0.2023 0.0001 0.0001 0.2389 0.0001 0.0001 0.0016

Interaction F 1.48 7.64 8.40 1.33 6.36 4.45 1.68

P 0.2357 0.0003 0.0002 0.2843 0.0010 0.0069 0.1842

aSee Table 1 for further description of treatments.
bDegrees of freedom = 1, 27 for corn genotype, 4, 27 for treatment and interaction.
cMeans within corn genotype with the same letter are not significantly different (P > 0.05) by LSD.
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Table 4. Damage to, and populations of lepidopterous larvae on, BT transgenic and nontransgenic (parent) sweet corn treated with biologically based insecticides,
Charleston, SC, 2004.

Whorl Stage Harvest

Genotype, Dependent
variable

Treatmenta

Statisticb
Damaged plants,

%c
FAW per

plantc
Ears per
samplec

Damaged ears,
%c

FAW per
earc

CEW per
earc

BT 1. Control 60.1 ± 10.8bc 0.65 ± 0.10d 34.0 ± 3.4a 99.4 ± 0.6b 0.99 ± 0.26b 0.01 ± 0.01

2. BT, HzSNPV 62.5 ± 13.1c 0.48 ± 0.21c 33.5 ± 2.2a 97.7 ± 1.4b 0.73 ± 0.20b 0.01 ± 0.01

3. Viruses 30.0 ± 12.2ab 0.18 ± 0.14b 24.3 ± 2.8a 96.2 ± 2.2b 0.62 ± 0.15b 0.03 ± 0.01

4. Spinosad 2X 5.0 ± 2.9a 0.00 ± 0.00a 26.0 ± 3.4a 60.2 ± 12.2a 0.05 ± 0.04a 0.09 ± 0.02

5. Viruses + Spinosad 15.0 ± 6.5a 0.08 ± 0.03ab 32.0 ± 2.5a 65.2 ± 6.4a 0.18 ± 0.10a 0.05 ± 0.04

6. Spinosad 1X 7.5 ± 4.8a 0.05 ± 0.03ab 31.0 ± 4.4a 66.4 ± 3.6a 0.08 ± 0.04a 0.06 ± 0.04

Parent 1. Control 100 ± 0.0d 1.30 ± 0.19d 7.0 ± 3.2a 100 ± 0.0b 0.83 ± 0.40b 0.21 ± 0.13

2. BT, HzSNPV 100 ± 0.0d 0.90 ± 0.18c 9.5 ± 1.9ab 100 ± 0.0b 0.60 ± 0.08b 0.06 ± 0.04

3. Viruses 92.5 ± 4.8d 0.43 ± 0.22b 12.0 ± 3.9abc 100 ± 0.0b 0.73 ± 0.22b 0.23 ±0.05

4. Spinosad 2X 2.5 ± 2.5a 0.03 ± 0.03a 14.8 ± 1.6bc 40.3 ± 5.8a 0.06 ± 0.04a 0.19 ± 0.05

5. Viruses + Spinosad 72.5 ± 9.5c 0.15 ± 0.12ab 18.8 ± 3.5c 62.3 ± 10.3a 0.05 ± 0.03a 0.32 ± 0.16

6. Spinosad 1X 35.0 ± 8.7b 0.08 ± 0.05ab 16.3 ± 3.4bc 59.0 ± 6.8a 0.02 ± 0.02a 0.24 ± 0.06

Genotype F 72.01 13.07 97.79 0.01 0.44 15.61

P 0.0001 0.0010 0.0001 0.9154 0.5129 0.0004

Treatment F 34.94 22.66 1.48 54.94 13.02 1.03

P 0.0001 0.0001 0.2226 0.0001 0.0001 0.4172

Interaction F 4.64 2.40 2.50 1.79 0.24 0.55

P 0.0024 0.0579 0.0503 0.1424 0.9402 0.7366

aSee Table 1 for further description of treatments.
bDegrees of freedom = 1, 33 for corn genotype, 4, 33 for treatment and interaction.
cMeans within corn genotype with the same letter are not significantly different (P > 0.05) by LSD.

B. bassiana
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Table 5. Damage to, and populations of lepidopterous larvae on, BT transgenic and nontransgenic (parent) sweet corn treated with biologically based insecticides,
Charleston, SC, 2005.

Whorl Stage Harvest

Genotype, Dependent
variable

Treatmenta

Statisticb
Plant height,

cmc
Damaged
plants, %c

FAW per
plantc

Ears per
samplec

Damaged
ears, %c

FAW per
earc

CEW per
earc

BT 1. Control 32.1 ± 3.1 7.5 ± 4.8ab 0.03 ± 0.03 28.3 ± 3.1 63.6 ± 4.3c 0.06 ± 0.01c 0.12 ± 0.02b

2. Spinosad 30.8 ± 1.6 15.0 ± 5.0b 0.00 ± 0.00 25.0 ± 1.0 20.8 ± 2.9a 0.00 ± 0.00a 0.02 ± 0.01a

3. Viruses 30.1 ± 2.8 5.0 ± 2.9ab 0.00 ± 0.00 30.5 ± 2.6 43.9 ± 8.4b 0.01 ±
0.01bc

0.09 ±
0.03ab

4. Neem + SfMNPV 30.6 ± 0.8 0.0 ± 0.0a 0.00 ± 0.00 28.8 ± 2.3 46.5 ± 6.8b 0.05 ±
0.03bc 0.14 ± 0.01b

5. Neem 2X 28.5 ± 1.5 7.5 ± 2.5ab 0.03 ± 0.03 25.5 ± 2.3 32.8 ± 5.6ab 0.03 ±
0.02ab 0.17 ± 0.05b

6. Neem 1X 29.1 ± 1.9 12.5 ± 2.5b 0.00 ± 0.00 30.0 ± 0.7 61.0 ± 9.9c 0.07 ±
0.04bc 0.16 ± 0.03b

Parent 1. Control 34.6 ± 3.0 57.5 ± 7.5b 0.23 ± 0.19 22.3 ± 1.0 100 ± 0.0b 0.30 ± 0.09c 0.57 ±
0.09bc

2. Spinosad 32.1 ± 1.2 15.0 ± 8.7a 0.00 ± 0.00 17.8 ± 0.8 47.5 ± 15.4a 0.03 ± 0.03a 0.10 ± 0.06a

3. Viruses 35.2 ± 3.9 20.0 ± 7.1a 0.00 ± 0.00 22.8 ± 2.3 97.3 ± 2.7b 0.19 ±
0.02bc

0.36 ±
0.10ab

4. Neem + SfMNPV 31.5 ± 1.6 12.5 ± 6.3a 0.03 ± 0.03 18.5 ± 0.9 100 ± 0.0b 0.21 ±
0.03bc 0.67 ± 0.04c

5. Neem 2X 29.7 ± 1.7 25.0 ± 6.5a 0.15 ±0.12 19.8 ± 2.7 100 ± 0.0b 0.10 ±
0.06ab 0.73 ± 0.11c

6. Neem 1X 31.2 ± 2.6 27.5 ± 7.5a 0.08 ± 0.05 21.8 ± 2.5 98.9 ± 1.1b 0.23 ±
0.03bc 0.64 ± 0.12c

Genotype F 4.09 28.21 3.11 45.42 248.99 37.28 101.56

P 0.0513 0.0001 0.0870 0.0001 0.0001 0.0001 0.0001

Treatment F 1.37 4.25 1.10 2.19 18.78 4.91 9.21

P 0.2608 0.0043 0.3767 0.0789 0.0001 0.0001 0.0001

Interaction F 0.35 3.07 0.66 0.36 4.61 2.02 3.87

P 0.8810 0.0219 0.6585 0.8716 0.0027 0.1011 0.0072

aSee Table 1 for further description of treatments.
bDegrees of freedom = 1, 33 for corn genotype, 4, 33 for treatment and interaction.
cMeans within corn genotype with the same letter are not significantly different (P > 0.05) by LSD.
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Table 6. Damage to, and populations of lepidopterous larvae on, BT transgenic and nontransgenic (parent) sweet corn treated with biologically based insecticides,
Charleston, SC, 2006.

Whorl Stage Harvest

Genotype, Dependent
variable

Treatmenta

Statisticb
Plant height,

cmc
Damaged
plants, %c

FAW per
plantc

Ears per
samplec

Damaged
ears, %c

FAW per
earc

CEW per
earc

BT 1. Control 29.4 ± 1.5b 100 ± 0.0b 0.58 ± 0.13c 22.8 ± 1.3a 76.4 ± 7.5c 0.15 ± 0.03c 0.18 ± 0.01a

2. Nematodes 27.2 ± 1.3b 90.0 ± 4.1b 0.30 ± 0.09b 18.8 ± 2.3a 67.3 ± 8.0bc 0.32 ± 0.10d 0.13 ± 0.07a

3. Viruses 27.0 ± 1.3b 95.0 ± 2.9b 0.18 ± 0.06ab 21.0 ± 0.8a 68.8 ± 4.4bc 0.04 ±
0.01ab 0.24 ± 0.05a

4. Beauveria 22.6 ± 0.8b 95.0 ± 2.9b 0.13 ± 0.05ab 22.5 ± 5.0a 74.9 ± 2.1c 0.12 ±
0.05bc 0.10 ± 0.06a

5. Spinosad 26.9 ± 0.6b 55.0 ± 9.6a 0.00 ± 0.00a 24.3 ± 5.8a 54.1 ± 9.9b 0.00 ± 0.00a 0.20 ± 0.08a

6. Neem 22.1 ± 1.4a 82.5 ± 14.4b 0.08 ± 0.03a 19.3 ± 3.0a 32.1 ± 6.6a 0.02 ±
0.02ab 0.06 ± 0.04a

Parent 1. Control 19.5 ± 0.4a 100 ± 0.0b 3.68 ± 0.10d 8.8 ± 1.1a 100 ± 0.0b 0.42 ± 0.17c 0.73 ±
0.17bc

2. Nematodes 20.0 ± 1.4a 100 ± 0.0b 1.10 ± 0.11c 15.8 ± 1.1bc 98.6 ± 1.4b 0.54 ± 0.05d 0.50 ±
0.21ab

3. Viruses 25.3 ± 1.3b 97.5 ± 2.5b 0.20 ± 0.06ab 21.3 ± 0.5cd 98.9 ± 1.4b 0.06 ±
0.01ab 0.13 ± 0.04a

4. Beauveria 21.4 ± 1.0a 100 ± 0.0b 1.05 ± 0.18c 13.8 ± 0.5ab 98.1 ± 1.9b 0.22 ±
0.05bc

0.62 ±
0.09bc

5. Spinosad 28.2 ± 0.05c 50.0 ± 7.1a 0.00 ± 0.00a 25.3 ± 3.1d 82.0 ± 5.2a 0.01 ± 0.01a 0.52 ±
0.12ab

6. Neem 20.8 ± 0.05a 100 ± 0.0b 0.48 ± 0.12b 19.3 ± 2.7bc 97.9 ± 2.1b 0.14 ±
0.06ab 0.97 ± 0.10c

Genotype F 46.38 6.87 263.45 7.83 220.34 11.83 51.69

P 0.0001 0.0132 0.0001 0.0085 0.0001 0.0016 0.0001

Treatment F 8.62 21.38 135.76 3.21 9.30 13.74 2.44

P 0.0001 0.0001 0.0001 0.0181 0.0001 0.0001 0.0551

Interaction F 8.51 1.50 76.53 2.86 4.83 1.48 5.31

P 0.0001 0.2166 0.0001 0.0298 0.0020 0.2231 0.0011

aSee Table 1 for further description of treatments.
bDegrees of freedom = 1, 33 for corn genotype, 4, 33 for treatment and interaction.
cMeans within corn genotype with the same letter are not significantly different (P > 0.05) by LSD.
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